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FOREWORD 

This   final  technical  report covers all work performed  under 
Contract F33615-75-C-5173  entitled  "Verification of  Production 
Hole  Quality".     This  project was accomplished  under   the 
technical direction of W.A.   Harris of  the Metals Branch 
(LTM),   Manufacturing Technology Division,   Air Force  Materials 
Laboratory,   Wright-Patterson  Air  Force  Base,   Ohio.      The 
effort was performed during   the  period  1 August  1975   through 
31  July  1977  and was  released by  the authors  in September 
1977.   The effort  dealt with   tne  quality  requirements   for  an 
interference  fit  tapered  fastener  system,   and was oriented 
toward a specific  application within  the C-5A aircraft 
program.     The material and   fastener design selected were 
chosen  because  that  combination was one considered   for 
extensive use  in  future wing  structure developments  of  the 
C-5A aircraft. 

The  subject contract was placed with Metcut Research Associates 
Inc.   of Cincinnati,   Ohio.     Metcut chose as  its  principal 
subcontractor  the Lockheed-Georgia Company of Marietta, 
Georgia.  Metcut provided  the overall  technical  direction of 
the  program as well  as  the   facilities  for manufacturing all 
test  specimens and performing all of the  fatigue  tests 
reported herein.     The Lockheed-Georgia Company provided 
engineering direction and  support  for  the analysis of  the 
data which resulted  from the effort. 

At Metcut,   the program was  under  the supervision of  Dr. 
William P.  Koster.     John B.   Kohls,   Dr.   John T.   Cammett and 
L.R.   Gatto also  contributed  to  the effort.     Activities at 
the Lockheed-Georgia Company were managed by C.G.   Trevillion 
and  supported by  H.S.   Gibson,   B.L.  Cornell and P.G.   Dodd who 
performed much of  the detailed numerical  analysis. 

This  program was  a continuation of the effort  in  the  surface 
integrity/surface quality area which has been  supported by 
the Air Force Materials Laboratory for  the past eight  years 
to provide information which will  lead to  the cost  effective 
manufacturing of  aerospace  hardware by  the American  industrial 
sector. 

The  final  technical  report on  this contract  is  being  prepared 
in  two volum-s.     Volume I  is  the  final  summary report on all 
work  performed  including  the necessary  tables  to document 
the  procedures and the results obtained.     Volume  II   contains 
the complete inspection reports on all specimens manufactured 
under  this contract. 
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INTRODUCTION 

Under the performance of Contract No. F33615-75-C-5173 
entitled "Verification of Production Hole Quality", something 
in excess of 360 aluminum panel fatigue specimens were 
prepared.  These included specimens for evaluating the 
parent metal fatigue strength of the material, open hole 
specimens and low load transfer specimens of both dogbone/strap 
and reverse dogbone design. 

All of these specimens, with the exception of the parent 
metal group, contained two tapered holes. For each specimen, 
a detailed inspection sheet or manufacturing report was 
prepared. This document identified the specific parameters 
used to finish the test holes.  In addition, these sheets 
contain an inspection report summarizing the measured characteristics 
of both holes in the same specimen.  Data includes surface 
finish, fastener protrusion (a measure of interference), 
perpendicularity, flushness, capacitance gage reading and a 
compilation of the air gage measurements taken on each hole. 
The results of a standard bluing pin test and the percentage 
of bearing indicated by this test are also included in these 
sheets. 

This volume, an appendix to the main technical report, 
contains copies of the manufacturing reports for all of the 
specimens produced in this program which contained tapered 
holes.  They are placed in order of test series as indicated 
in the Table of Contents. This information is being provided 
to permit further detailed study and analysis and interpretation 
of the data presented in the accompanying technical report. 

* 
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INSPECTION SHEETS FOR BASELINE 



EFFECTS OF HOLE QUALITY 

Test Series Qualily Variable J3A;£ </*£ ~ S/yCo^e 
Produce  Good  Hole  Using  Following  Conditions: 
Tools:     HI  Centerdrill;   \$lik  in.   pilot drill;   Group  1,   Omark Drill   Reamer   (TLDZO^OARl-S) 
sp,nd,e' rp'n !*£-        Feed: MAM" aiSTTM  
Cutting Fluid:    ^"faflOAfQ      SkkJiMMX. Depth:     (Ind.  Reading)   I . y^.?  

Results: Specimen No. St 1 /J Hole  /»I 
Surface  Finish,  AA 3 ^ - c- ; .y/ . «■->  
Protrusion,   in. . /^ j 
Perpendicularity,   .001   in./gage   length 

Longitudinal  ao ft       Transverse ■fla^//<t<:>v 
Flush Gage Reading,   in. -CCZ.  
Capacitance Gage Reading:      4oQ kfltH.  BLütjL 
Exit  Burr  Height,   in. -^ z I.        

Bluing Pin Rollout 

70% 

A ir  Gage Readings (.0001   in.) 
Anqu ar Position 

1      Axial 
j    Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom $\ t I 1     1 + / r / A    /.T ^    2- 4- Z. V' 2-        i 
\            n 7     ' i-    / f -o.r <     / '     1 ^    ? 4     •? _.'■    ! 

1                #3 P 1   /.f 1   - f   2- ^   2 s- 4   t.V 1 

A i.sr J    2 -f    : 4    ^ +    i f   2. 2-        ! 
1                *5 •* i - 4 ■f  3 •+   3 4   2. 4  if ^    / 2>       1 

Surface  Finish,  AA 
Protrusion,   in. ,/ gQ 

±£siAs^Ljkzi 
Hrle  #2 

Perpendicularity^   .001   in./gage   length 
Longitudinal   ggA^iyJ"ransverse     O^3/^A/CH 

Flush Gage Reading,   in. . 004- 
Capacitance Gage Reading:    W* 
Exit  Burr Height,   in.      . p/g 

•iro hnt** amirtc 

Bluing Pin  Rollout 

*-' /J 

A ir Gage headings (.0001   in.) I 
Angu 9r Po^i tlon 

1      Axial 
Position 0° 45° 90° 135° leo1' 225° 270° 315°      1 

Bottom 01 ^   / V 4   OS 0 ,   / n +   '^ +-    / 
1            n 4-   ( 4   / t     f !     / öS +    / 4-   l     1 
1                ^3 D V 4   /,', 1A- i    I ;   (7S 

/. o    1 
M i   / • -• 4 l. \     I f  l-(~ +  IS _: M 

1             #5 -»  / 1  :. i -f /.r ^ ■+ I  1 a    .ili 1 



EFFECTS  OF HOLE QUALITY 

Test   Series Quality Variable        J&LSjt       S / ^f      ~  -V^V   ^ u ^ ^ 

Produce  Good Hole  Using  Following Cotulit iw*' 
Tools:     12  CenterdrTTl;   ^TPTTn? pi foFcTrTTl ; Group   I,   Omark Drill   Rcanwr   (TL020^OARI-5) 
Spindle,   rpm       ^ 2 S  Feed:     -^/V-^ "V .5   Z&Ü 
Cutting  Fluid;    £l£Jjte -'     ---^ U   - ~ Depth:     (Ind.   Reading)    Iff A   

Results: Specimen No. SjA ' "*" 
Surface   Finish,   AA     fg- 
Prot rus ion,    in. ./ 4 ~ 
Perpendicularity,   .001   In./gage   lengtTi 

Lonqi tudin«! j^! j*^^ Transverse .cv i 
flush  Gage  Reading,    in. . £ £ j 
Capacitance Gage Reading: 3jji) 

Hole II i «^«,•' >k v,- • J 
Bluing Pin Rollout 

Ext t Burr Height , in. Am 

I«-- 

Air Gage Readings  (.0001   in.) i>s'.:, 
V 

Anqu' ar Position 
1      Axial 
i.    Position 0° 45° 90" 135° 180' 225° 270 315-'      j 

Bottom 11 ^ i- * i *  \ f i +x s + J -» i.. + <?. 5       1 
i           12 ,ty , i h t ;i 1  i + ■■5 ^/.5 +- / *- J         1 

'} o - />   t ,±X-  
■f   »r- 

tf *** / -<3. S      j 
r + 1 w. s t-1 + /.5 c -*•/           1 

1                 »5 + 1 ■^.T +-&> f ,.5 • ; -f ?■; t£.i- -^         1 

Hole 112 
Surface Finish. AA   ^ 5" - ^"5 ^ '~t -.  
Protrusion, in.  . . _■ ^  
Perpendicularity, .001in./gage length 

Longitudinal .r-. .,■   Transverse ..•v.s...-. ,-\_ **■ 
Flush Gage Reading, in.   ,i    4-  
Capacitance Gage Reading:    31. 
Exit Burr Height, in.    T^>2? ' 

X 

Axial 
Position 

Bottom 11 
12 

Air Gage Readings  (.0001   in.) 

ar Pgsitigp ..    . 

0° 

T/^. 

±1*5. 

-0.5 

Aiiau 

45° 

/ :\r 

±1. 

90c 

±LX 
±L 
kSLS. 
±3* 

135° 

-KJ.£ 

±Ji. 
+- ■» 

±± 

I80l 

■f-i.5 

jLi. 
Jb_k. 

±^L 

Bluing  Pin  Rol loi\t 

225c 

JJL 
±. 

TO *[ 

TsiCr 

270° 

+ !• 
JU^u. 
-=^- 
±J~ 

315^ 

±Je- 



Test   Series Qu>il i ty Variable _^&a. AJ*&L~ Sfa CaJLver 
Producf Good Mo 1 t^JJj* ing Fo 1 lowinj^Condi t Ions : 
tlK)lTi     >2  EenterärTTT;   IS/^1»   in.   pilot  drill;   Group   I,   Omark Or 111   Reamei    (11D20UOARI   S) 
Spindle,   rp« "3 
Cutt ing Fluid; iklffiAO'. 

F^ed :     tlJJli^:. J ., .^ .... dj£ ' 
Depth:      (Ind.   Reading)   /. ^iJ 

Results: Specimen No.   ^/^ ^ ^ 

Surface  Finish,  AA     ^JLsjfejL^t 

1/ IM 

Hole »1 ^Ai.tcSP fWj 
Bluing Pin Rollout 

Prot rus ion, in. 
Perpendicularity,   .001   inTTqaije length 

longitudinal    r     5        Transverse   ,.- 1 '  /  .• 

iiX  Flush Gage Reading, in. 
Capacitance Gage Reading:   7^'^ 
Exit Burr Height, in.   .^/g" 

7«% 

A i r  Cage Readings (.0001   i oJl 

22b • 

ill::: 
7— 

Angu1 ar  Position 
|      Axial 

Position 0^ W 90° 135° 180- 
1 

''       1 

, " •» «   1 
„j 1 

Bottom *1 •f \ 1    1 1    1 4 f-r 
!                  #2 4 4        1 • 1     1 i   %r 1           n i :.s i*- ;.H' ,   .    / 1. _ f-. _ 

i tk « tf •* ^.i 1 
1           #5 4 • ;- -*   > ♦ /Ö -i/I  

Hole 12 
Surface Finish, AA   ^S~65~j 
Protrusion, in.   ^/£ 2. 
Perpendicularity, .001 TnTTqage length 

Longitudinal .»»^^it^Xrans verse 
Flush Gage Reading, in.    t&Cil. 
Capacitance Gage Reading: 
Exit Burr Height, in. ^JUi 

Axial 
Posi t ion 

Bottom #1 
n 

11. 

Air Gage Readings (.0001 in.) 

dI_EailLiüü  

0" 

J 1 

.i,^,. 
MT 

JLI 

-ALUW. 

45° 90° 

•  4- 

JLX 

±J1. 

i   4 

-LLL- 

180' 

±    a 
+ 

Bluinjj^ Pin Ro 1 lout 

-7 - ' 

t US 

?;T,- 

.Li 
1   f 

P/O" 

I   z 

't           ■ — —| 

31 50     i 1  — —j 

Lt 3_   1 
pi 

2:1 

i'M liU-'-J 



EFFECTS OF HOLE QUALITY 

Test  Series Quality  Variable QAJiK.   ///V^ -       -S/v  QjjL^k. 

Produce Good Hole Using  Following Conditions: 
Too I s:     HI  Centerdrill;   19/6'»   in.   pilot  drill; Group   I,   Onark Drill   Reamer   (TL020'«OAR1-5) 

Spindle,   rpm 31*S  Feed :     &*As=A£L i*£l  
Cutting Fluid:     A ?.i fl/.x x ,.    SiLSLA/t Depth:      (Ind.   Reading)   ] f<fJ^3     

Results; Specinien No. ^.^ ^^ 
Surface  Finish,  AA    ^ -6 3 4.* i*. 

182- Protrusion,   in. 
Perpendicularity^   .001   in./qage  length 

Longitudinal   .^'y W,> Transverse    tg *- /SAJCJV\ 

Flush Gage  Reading,   in. > jg •*  
Capacitance Gage  Reading: 2^0  

Hole  »1    (>/-, ^ t d   tA/l J 
  Bluing Pin Rollout 

t  Burr  Height, 1 n. .0/£ 
n.) 

7^, 
Air Gage Readings   (.0001   i 

Anqu ar Position 
|      Axial 
j    Position 0° 45° 90° 135° 180° 225° 270° 315°      j 

Bottom *1 + }i f 1. f/.'T t- 1 f i.r + 2,5 ■13. r ■f- i         1 
1            n f v,r + f.< 4- J   c +■ 1 ■f 1   ■■ •hi -Kv.r -ä-r     1 

#3 f L.< i/.r f » ■4- ( +• '   ^. t i 0 -»- i-        ! 
\                    ik t-4.r f3.r f»- + /..r t  / il- ^¥ •<-<-        i 
\                  *5 ±11 Ml -Ml + // +-^ tii .   , •*-/'; +'1    1 

Surface  Finish,  AA    <?^->5P   ^< 
Protrusion,   in. t / 7^? 

Hole n 

1 1 « < j 

Perpendicularity, .001 in./gage length 
Longitudinal ■<><•>.•. ^yTr ans verse .ccS/' 

Flush Gage Reading, in.    .r^r.A / 
Capacitance Gage Reading: 
Exit Burr Height, in. 

SAJSA- 

.tci 
£/& 

2Li 
Air  Gage Readings   (.0001   in.) 

Bluing Pin  Rollout 

7r^ 
Angu ar Posi .ion 

|     Ax i a 1 
Position 0° 45° 90° 135° 180" 225° 270° 315° 

Bottom *1 «Kl + % fT~ + 2.r 4- /.jr :+1 -t-/ + 2 
#2 ^.i 4-%. r J. + .V? f/.iT -hi + / -f/. r 

1                *3 -hi D " 1 ■hö.^ rt 0 -iT-S- -/- /       1 
 A tt f ^ + I f 1. ö +fi(S" t-zr i 2 

1             *5J ..±S t-8 *7 ^^■i" tv ^fn -/ tf ±^..    J 



EFFECTS OF HOLE QUALITY 

Test Series Qual i ty Variable fiAS& L/A/&    — SÄ/   Cu*l/t~-  

Produce Good Hole Using Following Conditions: 
Tools: n  Centerdrill; WIM \n.  pilot drill; Group 1, Omark Drill Reamer (TLDZO^OAM-S) 
sPlnd,e. ■•P"1 J?25"     ^  Feed:     HAAitö.xp/*  
Cutting Fluid;     «fr^/ngq    fSHÖlÄX. DePth:     (Ind. Reading)   J^iKS. 

Results:        Specimen No. £ £ /^ ß 
Surface Finish, AA    S&z&SIjUt   <c^ 
Protrusion,   in. ./$ 7  

Hole #1 

Perpendicularity,   .001   in./gage length 
Longitudinal   .oa^/jj^Jransverse ,Oo9//Aj^Af 

Flush Gage Reading,   In. .pe S  
Capacitance Gage Reading:     -{3/ft  
Exit Burr He 

Gage  I 
ight, in. 

Bluing Pin Rollout 

B^'j> 

A ir Gage Readings (.0001   in.) 
Anqu ar Position 

1     Ax i a 1 
Position 0° 45° 90° 135° 180° 225° 270° 315°     j 

I   Bottom #1 Q * 1^ i -'* 4   IS Ö O f i    i \           n 0 tf.s- + tf.r + /.?■ f,^ f    / 0 -f- /      i 
#3 'J e> n 0 ^ +    i o + o.r    1 
lÜ + /.* ■f /.r -i    l -*■ v.r c? -f     ' •}■ J.? ? /.r 

1          its J-S   i ,£_£_ -t Z i 4.T -f3, ^. A ti ÜlLi 
Hole #2 

Surface Finish, AA     32.-4ÖSt <■>. 
Protrusion,   in. ./fl 7 
Perpendicu1 arity,   .001   in./gage length 

Longitudinal ;Aa21^o/rransverse    ^r/jmc^ 
Flush Gage Reading, Mn. . Qtf^3         
Capacitance Gage Reading: 
Exit Burr Heignt,   in.       .^A i UL 

Bluing Pin Rollout 

Lz- 
A ir Gage Readings (.0001   in.) 

Anaul ar Posi^ :ion 
|     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315°      j 

1   Bottom #1 f^r 0 D r 1 0 /.s- ■^ 1 4 i.S_J 
1                  #2 +   / -f / + /.r 4 y.r 4-     / ■•  J,? -h 1 -t-   2.5-    1 
1                  #3 ,   * -tf.r + «.€ -ö.r Q -rt-r G> 0 

M ■^s.? +-1 +■ Z -f-a.r 4    / w. / t .3 f 2-^ 
1             #5 f9.S ■f ^ ±^-. ^ .7 + 7 + 7.r + fi 4_SrJ 



EFFECTS OF HOLt  QUALITY 

lost   Sfiirs Quality Voriable      ßA^if    ///•■iT -    V^./   >.  ^C^ 

I'tudtuc  lioo.l  llolo  Ubiiuj  Fol lowimj  CHiiditions: 
TooTi:   72 CcnVerdrlll;   19/64   In.  pilot drlJlj  Group   I,   Omark  Drill   Reamer   (TL02O'4OARI-5) 

spiele,  i|.m  a?rr  Feed:   HAtJC.  - J i £  £E£*  
Cutting Fluid:     .S7 ^XiAMLuL     !>■'*- ^£Lo^Z Depth:     (Ind.   Reading)     /, ^^.^       

Rr'.iilts: S|H'C.inien  No.    5"^ j"/3 Ho I e  #1   (,«■• ,A f > c  . •>    ,  V/' 

Suildcc linish,   AA       -i^'^Ä-^U—Aa-  Bluiny  Pin Rol lout 

-(iX, Pi ol 111s ion ,   in. 
Perpendicularity,   .001   InTTgage   length 

l(ii\c)i 1 iulin.il ,((? 5,/^; Transverse   .ij4/.i</c.* 
Flush f.,)«)c Reading,   in. . j. ip4-  
C.ip.n i t.uu r Gage Reading: ^"^^  
Ixil   RUM   Height,   in.        x^Jijm I 

A i r  Gage 
Angul 

Readin3S   (.0001   in.) 
ar Position 

it  • •• 

Axi.il 
Posilion 0° 45' 90' 135" 180" ^i^f)1 270 315"      | 

j    Bottom  II + L -   1 5 1     ' i   /. S i   ' t W H   T       I 
\                 ,12 .-*  i ^ 1 0 4     ' ' ..5 ■*  -■ }   ^ ^ y ^  ] 
-      ..   *3 t   i~ 

V 4 
i   1   .. .1.^.  -t J 1   ^ -/ / 

l\ •M.-i"...., ■f    2 •V     '-'..V    j 
1                #5 t i/ ■4    /I f /«> / ^,5 ■hH       I 

Hole #2 
Surt.uc  Finish,   AA       4 Q —5) jL*   -t-«. 
Protrusion ,   in. ^ 7^ 
Perpendtcului Ity,   .00!   tn./gage  length 

Lomii tmlin.il   '  ■      ..-i,Transverse  , *. 
Flush G.iqo  Reading,   in.  .     .    ^  
Capacitance G.iye Reading: 
t xi t   Bui 1   IIHiiht ,   in. ^ 

ii. 

Bluing  Pin  Rollout 

70- 

.1 .r. 

i    »« 
Air  Gage leadings (.0001   i n.) , 

Anuul ar Posi .ion t 

!     Axi.ii 
I   Position 

:iA ... 
J. ir. 

45° 

"I   i 

90" 135° 100' 22$° 270" 315" 

Bottom It 
n 

-vj.r +-4 4   3' " 4~ t 3 
'             1 

^.4 ._. if -/   9.r f    3 i J ^     '2- 
n J f ■♦    t- 4   .^ -f-  '.r ■f    2. ■f  Z ^, 2.  j  

——U 1 - ■    -   ^5 - t ii ±:s. t -T ^   / ^    /.5 ^  / 1 ?,.r 
L ,         *5 t/t i a* -f-rl. i   /I f  /V ■^ /2. ■f /L : /?.r 1 



Test   Series 

tKKtCTS OK HOLE  QUALITY 

(Juality Variable f>fili{r    1,*^? \/s;  Co * ye 

Produce Good Hole Usiny Ft)I lowing  Condi I ions: 
Too I s:    12 Centerdrill;   \S/f)U  \n.   pilot drill; Group  I,  Omark Drill  Reamer  (TLD20'«0ARI-^) 
Spindle,  rpm -^ 2/.  Fted:     rfAjJ/i -   Z>. T7f/^  
Cutting Fluid:      SfAOt>A*r>    3^Lur*ir Depth:     (Ind. fading)    /. Cff 3  

Results: Speclnien No.     "£ £) ^ r Hole  /fl   ü>m%eO   £*/Q) 

Surface Finhh,  AA     >5^- <^2-. ^ ".   j^r^m Bluing Pin Rol lout 
Protrusion,   in.      \ I tl  .  
Perpendicular' ty,   .001   iTTTTcjage   length 

Longitudinal ,^2, J*Q* Transverse 
Flush Gage Heading,'in.        >   c e I 
Capacitance Gage Reading:    2.7^ 
Exit Burr Height, in.   , c < y 

A i r Gage Readinij-. (.0001   i n.) 
Anqu ar P"silion 

|      Axial 
Position 0° 45° 90° 135' 180° 22b" 270° 315° 

|    Bottom #1 ■f2 '■ f 2.5 f 1 ! i 4 // + i' w rs + vr 
!           n -f 2. i   ' ■M "/   2- f V 4  r ^    i. ~2r     ' 
1          n ^ J. 4 3 + i  ^ s *■        i 4   ».'            1 

Hk + •7 + */ + V.T i   i-.f f "7          1 
\               US + 11. ^J^- +■/«. Mfc.   . '.it* f '2- ^/t         1 

Surface Finish, AA ^2- 3ft^i >* 
Protrusion, in.   , —fi 

Hole n 

Perpendicularity,   .001   in./gage   length 
Longitudinal   430 Transverse      ;.•■ £     / / 

Flush Gage Reading,   in. 
Capacitance Gage Reading: 
Exit  Burr Height,   in. 

C&L 

jQ-J-t- 
IIG 

Bluing Pin Rollout 

A i r  Gage 
Anggl 

Headings (.0001 i 

.ion 
lii . 0 - 

1     Axial 
Position 0° 45° 90° 135° 180° 225" 270° 315°      I 

Bottom #1 ■f z f..^ Yt* ^ 3 ^-Z.S f   1 ^/.r +   / 
n + z '  ?■ r -f < ^  < -f   2.S f 2. 

1          n * i-S '   ^ •f 0 ^   / 4   /. <, 1  /v5 -» / +• 1 
h ■   M +_r t    e -f 3 4 2. V   A5 /    / ^ -? 
1           ^ •fl/.S" *"l- +// ■f / V ■^ // f/4 + /A>f •f/AT   1 



EFFECTS OF  HOLE QUALITV 

Test  Series Quality Variable       ^/I .VL      //V/C  -   t>/si' Ctm 

Produce Good Hole Using Following  Conditions: 
Too I s:     ^2  Centerdrill;   \3/(>k   in.   pilot  drill; Group  I,  On\ark Drill   Reamer   (TL02O'4OARl-5) 

Spindle,   rpm  22JL.  Fecd :    dAüLäzzMi S ££&  
Cutting Fluid:    2jA^A£Ji S&l ""I Depth:     (Ind.   Reading) / .^JJ  

Results: Specimen No.  $£*}£ 
Surface  Finish,  AA      AP'^3 s*' 
Protrusion,   in. . /g,< 

Hole 11  (A// . .  .• ^ \ 

Bluing  Pin Rollout 

Perpendicularity,   .001   in./gage  length 
Longitudinal .ao'-   ^j Transverse   .cp i.\ .^^ 

Flush Gage Reading,   In. £i£-i >■/ 

Capacitance Gaqc Reading:       3.\ ^ 
Exit  Burr Height,   In. t,{/7 bO'^ 

A i r Gage 
Anqu' 

Readings  (.0001   i 
ar Position 

üJL 1 

1      Axial 
Position 0° 45° 90° 135° 180° 22b" 270' 315"      | 

Bottom 1 i I i /■f.. •/ ^ •   /•'. -/   2. \    :■' 1 f ■^■3  J 
1                  ^2 + 2. "f   4? ■'   ,7 

J    2. 1     -.' 4    ^ * 3.?  ; n ♦ fl. +   / •    1 1    i "'     / 1      -. ' ,    / '     ^             1 
ik + 4 ? t   3 •     -L. J /,'.' 4   2.V *   -1 . Xr ! 

\           us •fv: t /ö.S" * (OS •*-/; -t lü >     '.'  '. !   il f  //    1 

Surface Finish, AA ^S'SSyt■ 
Protrusion, in.   . / ^ •/    
Perpendlculari ty, .001 In./gage length 

Long i tud inaI .s"./'-^■   Transverse 
Flush Gage Reading, in.    . / ■■ ■ 
Capacitance Gaqe Reading: 
Exit Burr Height, in. 

Hole n 

3 ■ >,. 

3 5 
_a i£i 

Bluing  Pin Rollout 

7 $ ■■'';> 

Al r Gage 

Anaul 

Headings  (.0001   1 

ar Position 
n.) i 

1      Axial 
Position 0° 45° 90° 135° 18011 225° 270° 31S'1 

Bottom lt\ •* /.s" ^ -LS •iZS H   3 -i     1 / i.s- H      / ■f   2- 
I          n -i /.r i i'S- ■>  -y i    2.S- ■'     1 1   Ö.Y J     / t    ' I          n 4 _q 4  / 4  l.c + tf.r i   i i f.y ■2_ 1    a. 

#lt f  sT ^  4 ->   4 i    / f   / ■i a.s 
■: :-;•-' 

4   ^H 
1                #5 .1 / i //«r + //.s- t // t // t // ' // ,-t   //    1 

10 



trrtCTS OF  HOLE QUALITY 

lest   Series Quality Variable       .SA-,*     jjj^Jj    —   ^>/S/ 

Produce   Good Hoje  Using  Following  Conditions: 
Tools;     *2  Centerdrill;   19/6'«   In.   pilot  drill;  Group  1,  Omark  Drill   Reamer   (TL020'«OARI-5) 
Spindle,   rpnt 
Cutt itui  Fluid: '-..^A^.' JS^I VlrtT 

Results; Specimen  No.   ^* A C^l 
Surface  Finish, AA     2V 3 ^ ■/./ <« M 

Protrusion,   in.      , /f <r 

Feed:  .V/\V^ -J?.  ;, J' / A^    
Depth:  (IndT Reading) /Tl'-'Z 

Hole #1 
Bluiiu)  Pin   Rollout 

Perpendicularity,   .001   in,/gage   length 
Longitudinal   .^y ^c^Ttansverse '6ti//i*Cff 

Flush  Gage  Reading,   in. .  * £ "7  
Capacitance Gage Reading.     j;f^f ISJSJI^^ itw'ä 
Exit   Burr  Height,   in.       ,. ; y^  7;--; r 

A i r  Gage Read 1 rigs (.0001   in.) 
Ancju ar  Position 

\       Axial 
Position 0° 45° 90° 13b0 180° 225° 270" 315°      1 

Bottom 11 Vl -1 J- Z ■f    / 4   /■ s ■+• AS" -f   2 +-L.      1 
\                  #2 •t  ' 

•« W.-5" t /.r r    /.T y a. -A   2. u     ->          1 
i          #3 U -  3 ■( 2.? -/  / *-   / f   J,5    j 

n 1 4 - r •f J.fT J 8 
1    1 i   ?.s-   1 

1                *5 ^  9 -»t.y •f ^ 1   f /   ,n i i + 1.S-    | 

Surface  Finish, AA    2S'3S'  /*'-    t >■ 
Protrusion,   in. ,/$>?. 

Hole I! 
Bluing  Pin   Rollout 

Perpendicular!ty^    001in./gage   length 
Longi tudinal ,:öi,\^^. Transverse   'pox///J 

Flush Gage Reading,   in. . QQ 4.  
Capacitance Gage Reading: "    J r^ Capacitance Gage Reading: 
Exit  Burr Height,   in.      ..^/f 

Air Gage Readings  (.0001   in.) 

J\\ Ari*   \J;^ 

Angu ar  Posi tion 
1      Axial 

Position 0° 45° 90° 135° 180" 225° 270" 315° 

Bottom #1 + IS + i i    / +• /.f t /.f 
1   -2. 

_L.'2-     i 1            n -t / ±„i_^ - y. C i   1. ^    2. J        ? 1 /,r 
\          n •* i.r t  2.S- -1 i  !•'. ■^    / '   /O" ' ä 1  ^,< \ 

li ♦ a.r ^   3 -*     —t i  /.r ■^    £.T J   /.S" '   2 5 
\         K JL1 f   7 f   7 •f  7 1 ...li..    . ' ^ ^5" •   t     \ 

HoU 

li 



tmCTS OF   MULE  QUALITY 

Test   Series Quality Variable       <Ss\%(f   £/ yv -^ t^/,. ^fr: 

Produce Good Hole Using  Following  Conditions : 
Too Is:     *2  Centerdrill;   19/6*«   in.   pilot  driTl; Crou^  1,  Onwrk Drill   Reamer   (TLOaO^OARI-^) 
Spindle,   rpm       y ; *  Feed:     ,"/■ f .<', -■.".'    .' ' //  
Cutting Fluid:     - ; .. ;,■ ^-      .  üJJLi  Depth:     (ind.  Reading)   f^j S £ 

Results: Specimen No.    £je £ £ Hole  01 
Surface  Finish, AA :>;;.- SJ y?   i,  
Protrusion,   in. ,/£ % 

Bluing  Pin  Rolloul 

Perpendicularity,   .001   in./<)ai)e   length 
Longitudinal   .f'^A^Trans verse  ■ An 3/v^c/ 

Flush Gage  Reading,   in.        LfljjLJte 
Capacitance  Gape  Reading:      a«d A 
Exit  Burr Height,   in.        .£/ ^ 

V,  ' /U '■  /      < H'W,, 
7^^ 

A i r Gage Readings (.0001   in.) - 

Anqu kar Posi t ion 
1      Axial 

Position 0° 45° 90° 135° 

1   *■ 

180° 22b" 270" 315 

Bottom #1 ..  1- •pj.r 4   •, 4-    ?- '     / f   1 
I            n +  !-% t ^^ ■f ■*    I +     / 1     / + 1.5     1 

#3 ■   /.-'■ 1_2'" 4     ' 
-  ;,r 

*     ( 

+   / 
4     . 1   /.- 4 i.«r 

A •   -rJ S- 4 a Hr ''    2. t ä 
!                *5 f 'T f ^ ■i :,*: 4., ä t 7 ,'•   7 f Ä    1 

Hole #2 
Surface  Finish,  AA 
Protrusion,   in. 
Per 

otrusion,   in. , / Jß 
srpendicularity,   .00)   in./ 

■£^6.   d< < Bluing  Pin  Rollout 

gage   length 
Longitudinal   . oaVfucif Transverse    co "'J :/:C 

Flush Gage Reading, in. Q <-' "^  
Capacitance Gage Reading:        ^C 
Exit  Burr Height,   in.       . a ^ 

Z> C *" 2Lt^ Li u. 

Air Gage  Readings   (.0001   in.) 

"V" 
70^ 

Angu ar Ppsi Jon 
|      Axial 
|    Position 0° 45° 

1   2> 

90° 135" 180° 225" 270" 315° 

Bottom #1 f ^ ■4  /.«.* -f /.r i IS 4 J.S +    2 + /.T 
i           n f   1 4  a. ■*  i +  2. +     .1 +    /          1 \           n 4    1. 4   1. ^   2. i *'* 1 / +   | t   / 2" t    /   ,,,  , , t" + 3.5* t t•5■ ♦ /.r + / 4   / t 'A 1   3 -f S' f\ 

1             *5 ^y t  7 + 5^ ti* .. ti" ■   ■ + 2 + / t 7     1 

12 



INSPECTION SHEETS FOR TEST SERIES 2 - INTERFERENCE 
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EFFECTS OF HOLE QUALITY 

Test Series  gg.    Quality Variable 1 ^'Te KP^ KG/^c£    (• C c c ^J 

Produce Good Hole Using Following Conditions: 
Tools:  12 Centerdrill; 19/6'« in. pilot drill; Croup I, Omark Drill Reamer (TLD2CMARI-5) 
Spindle, rpm   1 Z <r     feed: Un^p      £L SjL&tl 

)th:   T\nc Cutting Fluid:    STn^MfJO    SnLVfNr ^P« 

Modify Good Holes Using Following Conditions: 

id.   Readirig)      / $S $ 

Tool:    ^^ 
Spindle,   rpm       J2. 5 

L ^VV?1<<A IPA/LL.    Ae/\/\*sr/l 

Cutting Fluid:     ^XtUWAHA 5°' U&kiJL 
Procedure:       /fcy}^    ^a»tf    Mi. £ 

Feed:   ^ 
Depth:     (Ir nd.   Reading)       /.^cQ 

i t..^'. fi vr' actlM. ^*> c r: iL &&i*!£K 
\JLUU^£L—<ur,T   faTA rjjUG ,   //SeiAJ faArtj^l€Z„ 

Results: Specimen No.<<|0 2~£ 
Surface Finish, AA     /8-ZS'jä* *u*r 
Protrusion,   in.   »p 3.3  
Perpendicularity,   .00la in./gage   length 

Hole  #1 

Longitudinal (flAr^^Tran5verse   .^ I/ZA/O- 

Flush Gage Reading,/In. fljft-fl  
Capacitance Gage Reading: A@£ 

Bluing  Pin  Roilout 

&CZ, 

Air Gage Readings (.0001 in.) 

Axial 
Posi t ion 

Bnttorn Ul 
ILL 
JI4 
MS. 

■*$ 

 Anqular_R.os.it 

0C 

o 
0 
2r 
o 

45' 

P  

± 

90' 

AA Surface Finish, 
Protrus ion,   in.  
Perpendicularity,   .001 

Longitudinal opo 
Flush Gage Reading,   in. 
Capacitance Gage Reading: 

.02& 

-JL. 
-_ o 
_ Ö. 
_ß_ 

on   

135' 

0_ 

Hole #2 

4. 

in./gage length 
_ Transverse .60 ^/"vCJ/ 

4iQ 

iao0 

 0.. _ 
o 

•t  / 

225° 

o 
0 

+. /- 
+ / 

+ 4 

270° 

0 
' 0 

o 

315' 

JLJÖÜ 

ff 

Bluinq  Pin  Rolloul 

So% 

Air Gage Readings   (.0001   in.) 

■f 3       -f J        43.r     -/ 3.S- 4 3.S 

Angul ar  Position 

180° 
1     Axial 

Position 0° 45° 90° 135° 225° 

BntrntoJ/JL ±tS 0 C Ö O 

_   6 
0 

V I 
+   1.     . 

0     1 

O 
1             #/^ * 1 
1             ^5" Ö t   / 
1        m Q Q 0   tf L _^L_ 

270° 

0 

315° 

Ö 

0    _ 
Ö 
0   1 

0      1 
O      I 
0     \ 

0 O     \ 
IS ST +3.r 

14 



EFFECTS OF HOLE QUALITY 

Test Series Quality Variable  J v TeKFg A:£AI<^ <£" (j; C c c- SV 

Produce Good Hole Using Following Conditions: 
TooTTi  12 Centerdrill; \<$li>U  in. pilot drill; Croup I, Omark OrMI Reamer (TLD20'«OAR1-5) 
Spindle, rpm  J_4^£ Feed; /^^  -&. <r//*H  

)th:  (Ind. Reading) Dept Cutting Fluid:    SSSdJZ    SZi^Z 

Modify Good Holes Using Following Conditions: 

/•'y.Ti 

Spindle,   rpm        J2. S 
Cutting Fluid:     ^TgliliAKD JJAUdBiac 
Procedure:       fa A/kl    gaaü    tfü C F  ..     7 

Depth:     (Ind.   Reading) 
w rt   vr'.    t3CdL& 

WMJIA    A.CT    £{\TA r^'G       T//^*J /ieA*\ .IC1*     ÜJ££J*£& 

Results:   Specimen No. f^C./ ft 
Surface Finish, AA ^flSiSP ^«- --^-*^ 
Protrusion, in. iJ^i 

Hole II 

2Z£L 
n./gai Perpendicularity, .001 In./gage length 

Longitudinal ool//*crt  Transverse .cs^//^CM 
Flush Gage Reading, in.     00 4           f 

Capacitance Gage Reading:   ^-^T    

Bluing Pin Rollout 

Air Gage Readings (.0001 in.) 

Axial 
Posi t ion 

Bottom l£t 
m 
MA. 
JXSL 
JZ. 

Angular-Eoiit 

0° 

'7 

Surface Finish, AA 
Protrusion, in. 

P 
O 

~a— 
0 

45" 

o 
O 

JL 

90e 

-f es   tos 

on  

135° 

0 
.   0 

ji-fa 
Hole  12 

     .  -eT-b,  
Perpendicularity,  .001   in./gage   length 

Longitudinal ,0Jö^££ Transverse    . o^g 
Flush Gage  Reading,   in. , g c ■*?  
Capacitance Gage Reading: ^"2. Q  

180° 

0 
o 
o 

 J- 
0 

225° 270° 

.0   _ 

315° 

£ 
0 

0 
<? 

.-._o  
 £>    J 

Q     1 
1    <>. 
1      0 

-t-e.s-      + / 

Bluing  Pin  Rollout 

CoS^fc 

Air Gage Readings (.0001 in.) 
Angular Po^ition 

Axial 
Position 

■BoLLoro-frÜs. .._ß- 
0. 
6 
o MA. 

MS, 
JSJiu 

45° 

„^L 

i 

90° 135c 180° 225° 270° 315° 

0 

J2 0 
5    j Q      1 
ö    . 0 

0 0     \ 
+ 0.5-      * 1 
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EFFECTS OF HOLE  QUALITY 

Test Series       2~ Quality Variable      j A/ TeH.Pe:Ke /^ c£   G c *& *>' 

Produce Good  Hole Using Following Conditions: 
Tools:     /C2  Centerdrill;   19/6'4  in.   pilot drill; Group  1,  Omark Drill   Reamer   (TL020'«OAR1-5) 
Spindle,   rpm .^ 2 S'          Feed:    /yW/?  - O.^J^^I        
Cutting Fluid:    S~r~n PQAftfi    QsJ. t^/v1/- Depth:     (Ind.   Reading)       /.QTg  

Modify Good Holes Using Following Conditions: 

Tool:    ^^Zk    L     C'W\*.t,        iPAfLL   ~iRk/\r^f^^ 
Spindle,   rpm        32- ^' 
Cutting Fluid:     ^ToftüAKD 5at u&UX 
Procedure:       /-fcry^ frcdli /iaL€ ,. t iw ft  v^    iJUTA. 

Depth:     (Ind.   Reading)      

QJZ£U*££. 

Results:          Specimen No. SßZCT 
Surface  Finish,  AA     X^-I^u. JÖCM 

Protrusion,   in.       .QZS 

Hole #1 

Perpendicularity, .001 in./gage length 
Longitudinal Cao        Transverse ,6ö+//*CM 

Flush Gage Reading, in.   . QQ 1- 
Capacitance Gage Reading:   4-5"3 

Bluing Pin Rollout 

Air Gage Readings (.0001 in.) 

Axial 
Posi tion 

Rnttnm   »/? 

MJL 
HA 
MILS hs 

 AnguJar_JLosJ.t 

+PS' 

-O- 
* OS 

45° 

7 44.5 -t.4.r 

90° 

±JCUSL.. 

on  

135° 

..IM. 

0 
±JLSLX Ö  
4-4.S"      +4.S" 

Hole n 
Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal QOQ 

^3? 

Flush Gage Reading,   in. 
Capacitance Gage Reading: 

n./gage  length 
Transverse   . go^/v». vc v 

f.^3 

180° 

0 
0 

..6 . 
_ ö_ 

225° 270° 

G 

315° 

0 <3 
0 

o 
0        1 

0 O        \ 
„ft 

 *>- 
o        1 

-Q.  C        i 
+4       ^^.y     +.4 

Bluing Pin Rollout 

8o7o 

Axial 
Posi tion 

Air Gage Readings (.0001 in.) 
Angular Position 

 U2. 
XU 
JULS. 

+6.S' 
a.. 
o 

*-&5L 
* 7 4<f.r 

45c 

u(2_ 

90° 

0 
6 

uv 

&. 

+4.5"    -^4.5      +4.S- 

180° 

Ar 

_ ö _ 
+ 4.5" 

225c 

P. . 
t. Ö-.5 

..tLJLSL 

270c 

■f o.r 
+ AT 

6 

+ r     + 5" 

315° 

4-0.^ 

JL__ 

^LJ. 
-fsT 

16 



EFFECTS OF HOLE QUALITY 

Test Series Quality Variable      l*1 TerKF(?■*>&rtc£   ('Ccc*^) 

Produce Good Hole Using Following Conditions: 
tools:    #2 Centerdrill;   \<ilhk in.  pilot drill; Group  1,  Omark Drill  Reamer  (TLOaO'tOARI-S) 
sPind,e.  rPm  :3^S"      ,  Feed:    /AA/O - O.^Irt**  
Cutting Fluid:    Sy^ P0/\*P    SQL l/ffiir Depth:     (Ind.  Reading) /■95-3 
Modify Good Holes Using Following Conditions: 
Tool:    ^£a.tfi,V    (L     CMWH,       lPRli.L    tfefiiWrl 
Spindle, rpm 
Cutting Fluid 

Z^^T' •j./zvy Feed:    /~/A*;B-£ 
Sr*r>nAfiD     5*, Kvr^-r Depth:     (Ind.  Reading) 

Procedure:       fa AW f.*,>n     Ma L r   .    2J^UM-M£.    wr/y    emeus' 
uisn 

JL fitrAfii&f 
wiH^G   A/nT   faTAr/AJd ,   rf/cTti AeArtrtSXl nt£&y*/rA? 

Results:         Specimen No. ^"A 3 C7* 
Surface Finish, AA     tü-l.S'^t ^^K. 
Protrusion,   in. . ^ 2.CP  

Hole  #1 

Perpendicularity,   .001   in./gage  length 
Longitudinal .0p////vg*Transverse .ocz///¥<iM 

Flush Gage   Reading,   in. . tC I  
Capacitance  Gage Reading: zts. 

Bluing Pin  Rollout 

foV* 

Air Gage Readings (.0001 in.) 

Axial 
Posi tion 

Bottom If I 
111 
J1A 
nie 
jiS 

 Angular_EosJ.t 

0 
0 
0 

45' 

Ct... 
o 

90' 

__ ft... 

*I +f 
Surface Finish, AA     /J~- 22-Zt ^^ 
Protrusion,   in 

or» . 

135c 

_^_ 
0 

_      .0 
Ä.il.L__^._ 

+3.5 
Hole  #2 

.Ol>L 
Perpendicu1 arity,   .001   in./gage length 

Longitudinal .fltfy/we^ Transverse   .eoifsAic* 
Flush Gage  Reading,   in. <« ^ X '  
Capacitance Gage Reading: 4.1-0 

180° 

c 
Ö 

...a. 

•f4 

225° 

_ o__ 
"0 

+ ÄSL". 
„^„_ 

0 

270° 

O 

O 
o 

+4 

315c 

. __fi- 
O   _ 

_CL_. 
o 

44- 

Bluing Pin Rollout 

Axial 
Posi tlon 

JOLLöBLI 

Air Gage Readings   (.0001   in.) 
Angular Posit ion 

i 
0 

^ri 

45° 

±JLZ- 
.A. 
0 

JL 

90c 

Ö 
-O- 

t3       +-h 

135c 

i 
1 

180° 

.6 

225c 

-A. 

270e 

.6-.. 

0 

fr      +4     4 3.5-' +3 

315c 

J2_ 

t'5 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable      j * T e KPf= A'g/V c£"   ( • Ccc- Ty 

Produce  Good  Hole   Using  Fol luwiiuj Coiid i t ions : 
Tools;     n Centerdrill;   19/^   in.   pilot  drill;   Group   1,  Omark Drill   Reamer   (TLDZO^OARI-J) 
Spindle,   rpm "^ 2. S 
Cutting   Fluid:    STn Bt](\ KQ     S L Vt NL 

Feed:    ^U^      ^.S/./W. 
th:     (Ind.   Reading) Dep 

Modify  Good  Moles  Using  Following  Conditions: 
1001 :    ^ZIH    L C>W\At* iPfitLL    hefiif^f-J^L 

VÜAfT 

Teed:    HA/uß -^./r/^V 
Depth:     0"d-   Reading)      

Spindle,   rpm 7?  ^ 
Cutting   Fluid: 

Procedure:       Hl.AM     Gauü    MüCt:,, 7 ij/'rt   vr1    tOST/t    Uj&uJJZ    iL    H^'A^^ 
UiMMmM sue7   .jUxlAZ/At'Ci , Ts/ei/U   A^A^X *l£i 

Results:          Specimen   No. ^fsfaCjfa 
Surface Finish,  AA     JO-jj-.Ai^ 
Protrusion,   in. . Q /£  

Hole  iCl 

Perpendicularity,    .001   in./gage   length 
Longitudinal    QOQ        Transverse   oof/. *CM 

Flush Gage  Reading,   in. *00\  
Capacitance Gage  Reading: ?aa 

Bluing Pin Rollout 

icV, 

Air Gage Readings   (.0001   in.) 

Axial 
Posi tion 

Bottgn» $/2 
JZJ 
M4 
jtJLsi 
uLi. 

0° 

4 / 
0 
o 

Angular_EosJ.t 

45c 

7    i-l 

0 
 ■"&".- 

 ß__ 
_ö 

■f O.S' 

90° 

if 
0 
Ö 

 SL- 
 t 

+ I 

on  

135° 

 (?-... 
o 

.    0 

0 

Surface Finish,  AA 
Protrusion,   in 

It'l+M-.-w 
Hole n m 

Perpendiculari ty^   .001   in./gage   length 
Longitudinal   eoxJ*)ChTransverse    ,g#■x/s'JC/( 

Flush Gage Reading,   in. . QQ /  
Capacitance Gage  Reading: <^^^  

180° 

O 
O 
o 

_ o 
o 

270° 315° 

±J.5 _ + /.s ! 
O e>     \ 
o o 
o o 

,.J2_ , Q    1 

225° 

±LS, 
o 

 Ö- 

Bluing Pin Rollout 

65"% 

Axial 
Posi tion 

 m. 
iJCE 

Air Gage Readings (.0001 in.) 
AnguJar Position 

45° 

A. 
o. 
o 
0 

„Ö- 

7   +3'   TJT~ -f f      + > 

90° 

.J0_ 

O 

135c 

-O 
O 

180° 

O 
o 

..fcL 
J 

T+ 

225° 

-ß. 

O 

.-0._. 

270° 

-a - 

♦ f    f^ 

SIB1 

44 
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[11 tns or Hoic QuAim 

U-st  Series Quality V4U idble    L\7. ;   I  S c £ 

Produce  G(.H>d  Hole U>i"<i  F o 11 ow i nq Cond 111 on % 
Tool»:     12 CenUrdrl 11; ~I9/W in.  pilot  dri 11;  Group  I,  Omork Prill  Reamer   (TL020«»OARl-ü) 

SPindIr.  rpm _3Zh  Feed:    Ä^/vü L! ^T //VÜ  
Cutting Fljld:     ^Tr^rt^Ü     JSAAX&X 0p^th:     t,nd-   R «'^"S))    .^JiX^  

Moil i f Y  Good  M.vJ es  Us i mj_ F r IJow i nij Condi t__i ^s : 

s^,i,,d,«'.  rPw -1 » Y  Fe*,',;   H***-*    CiSl/'/H  
Cutting  Fluid:     ^f^ÜMJ^Ul J**. 
Procedure -J\£ji M ~£jUuiJL~~M*xJ*£.., 

Depth:     Ond.   Read I ng)     ^ , ^_^jc^ 

Results; Specimen No.  ^»^ ^^ 
Surface  Finish,  AA    „JfcjJ&aUfcfc 
Protrusion, in.   ^ 

Hole   »I 

ZiJL-r  Pcrpeiuliculctr i t y ,   .001   in./gage   length 
Longl tudinal,^*^^^ Transverse .^ fj^ä&it  

Flush Gage Redding,   in.       ^q p  
Capacitance  Gage Reading: ^ g p  

lUuirui P in  Rol lout 

~7C"/-, 

Ax i a I 
I   Position 

l. BüLiom i;l_. 
'    12 

JJ._ 
i 

Air Gage f oadiiujs l.0001   in .) 
AmjuUu.Eosit 

i               i 
on  

0° 45" 90' 135" 

^ V C> 0 
0 

i el. 

0 
O 

i ShS' 
~ ö 

±Jt£. 
.UbSL 

Hole   f2 
Surface  finish,  AA      3^--<^^< ^ v 
Protrusion,   in.   «_/J=£  
Perpendicularity,   .001   in"/gage   length 

Longitudinal  C Qff Transverse     ■ £_c 
Flush Gage   Reading,   In. . gmJS  
Capacitance Gage Reading; 4-/^ 

\0' ::'s .70° 31 ^ 

ü 
t.   .. 

0 

4 r.5" 

±   L .. 
f '    1 

2 
1 

Q 

4 T J 

Bluing 1 'in Rollout 

C.vx, 

Air Gaue Readings 1.0001 in.) 
Angular Posi t ion 

i     Ax i a 1 
1   Position 

1   BnttcMii i\ 

0° 

i Ü.5 

45° 90" 135° 180° 

/: 

t
,:t>-> 

0 0 -,^,„1..,,, 
n  CL_ 

4  \ 
__ .0... . _0 

 ff 

C 

der 

<? 
1                  n 

0 

1            15 ,. 
.. „O   - 

O .i.^r a. 

.7tV 

Q    _ 
i i 

31S" 

4 .LI 
JLJ. - 
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EFFECTS OF HOLE QUALITY 

Test  Series Qua I i t y Variable     'l^T^3JE&&£AC. CC - CSSJL $) 

Produce Good Hole Using following Conditions: 
Tools:     *2  Centerdrill;   19/6^4   in,   pilot  drill;   Group   I,   Omark   Drill   Reamer   (TLDZO^OARI-5) 
Spindle,   rpm       32.$' 
Cutting Fluid: 

Modify  Good  Holes  Using  FoI lowing  Condi t ionb; 
Tool :      '"" " '  '""' 

Feed:    //w/?    Q.S (P/tf 
Depth:      (Ind.   Reading)       / , 9 f^f- 

Spindie,   rpm 
(JU&CUUS.—2. CäazuULM ß/C/.£C   rJJsLdatJ^C 

3 z ST Feed 
Dep th:      (Ind.   Reading)      / . -f p c Cuttin9 Fluid:    l£JUHUl*M     'Ztt.tifi.r _.,...       ^, 

Procedure:     .fa A W    Gut.Q Ma ttT ,     V s,, r .*   L/',  HS S TS/    <*&! if' 2m  A£?i<*1£t^ 

Results: Specimen  No.  4-/\2T 
Surface  Finish,  AA    2S-31   LLA^* 
Protrusion,   in. 

Hole /»I 

±M4- 
in. /q, Perpendicularity, .001 in./gage length 

Longitudinal .ofty^,^—  Transverse ,o»A/ OCN 
Flush Gage Reading, in.     . QQ ?  
Capacitance Gage Reading:     2. g ^  

Bluing Pin Rollout 

^j<" 

Air  Gag.   Readings   (.0001   in.) 

oc 

.    0 
0 
'0 

Anaular Posit 
Axial 
Position 45° 90° 

I Bottom #i 
n Q    . 

-O- - 
5 

0 

1     n . o 
*ii ±&£:. 

1         is o 0 Q 

on 

135c 

c 
o 

"   —"""       1 

180" 225° | 

0 

O 

±4.5.. 

^70c 

i t.s- 
i^i.    i 

a 

315c 

iL^il 

~a  

AA   4a~SL ju.. 
Hole n 

,/04-. 
Surface Finish, 
Protrusion,   in.       _ 
Perpendiculari ty^   .001   in./gage  length 

Longitudinal.ofi^j^yTransverse    .eg IAHJCM 

Flush Gage Reading,   in. Cac)  
Capacitance  Gage  Reading:        4 r7 

Bluing  Pin  Rollout 

yc 

A_ r Gage Readings (.0001 ir 
Angular Posi t ion 

t.) 
f 

1 Axial' 
Position 0° -45° 90° 135° 180° 225° 270° 

+- / 

315° 

1 Bottom #1 -h ' 4 f c n + ' 
#2 

_ 0 0 
0 

0  a.. 
0.. 
0 

.... 0 
0 
0 

0 ... 
.0 

p  

-f^-'5" 
0 1      n 0 

0 1      »k 0 0  i 
•     #5 , 0 0 v . 0 1 _..p.„. L_4L-_ 0  1 
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EFFECTS OF HOLE QUALITY 

Test Series        3        Quality Variable    Z/^rg/^cygygg^Or ( CCZ2,)  

Produce Good Hole Using Following Conditions: 
Tools:     n Centerdrill;   19/6A  in.  pilot drill;  Group  1,  Omark Drill  Reamer  (TLDZO^OARI-S) 

Spindle,   rpm      SJLSi.  IFeed:    jtfeUiäL "OS (P/Vl  
(ind. Reading) Cutting Fluid: ^TfJMMQ    ^a^k&LL Depth: Ind. Reading) f , ^ T^f- 

Modify Good Holes Using Following Conditions: 

Spindle,   rpm ^ r Feed: 
Depth: ^ 

'.Af*'ü   s-sr/s'/i'i f Ind.  Reading)     i . -4- o o Cutting Fluid:    -^XJüMJUUUI    'ZirH'fn.'r 
Procedure:      flfrja^    {7,^/)     *>*j./r  .    T*,.^*  tj/> t*;/y*   C/^^L^ Pr /?/rA*i£*? 

Results:        Specimen No.   4L)4 & 
Surface Finish, AA      lb-§0JU****- 
Protrusion,   In 
Perpendicularity, 

Hole #1 

jfft 
001"  in./gage length 

Longitudinal .tftfW^^gyTransverse.^^/^/yg^ 
Flush Gage Reading,   in. . e>o4  
Capacitance Gage Reading: 3&0  

Bluing Pin Rollout 

Ja'/c 

Air Gage Readings   (.0001   in.) 
_Angular_Eos.i.t 

Axial 
1 Position 0° 45° 90° 

i Bottom /M .tAS 

* OS 

Q 
n CS 

1    n ..OS. 
I    ik ö Ö o 
1    n +0S t Q'% O 

on. 

135c 

- o 

180° 

-_P.. 
Q 
O 

225° 270° 315° 

„A... o 
0 ■■ 0 O        \ 

.0.  - <=>  
i .. 0 

0   - Q     1 

Hole n 
38"94 *LS^ Surface Finish,  AA 

Protrusion,   in. 
Perpendicularity,   .001   in./gage length 

Longitudinal .co/A/fyV Transverse    , eo 1^/dQM- 
Flush Gage Reading,   in.       cO'*)  

I 0& 
TnTTgi 

Capacitance Gage Reading: 313. 

Bluing Pin Rollout 

^6% 

A_ r Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 

o 

315° 

Bottom *]  
1    n 

-ffl.i a 0 0 0 O o 
O f /  Q.  

f.f . 
0 

0 
n 

o.. 

+ 1 

jCL-._ o 
1      n + O.S-. 0 
1      A 0 ^ / +-^5" 1 
1      « + ^5* 0 a . .   0  0. J ±0'S £L O  1 
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EFFECTS OF HOLE QUALITY 

Test Series        ggl Quality Variable    X-VT-g^/^T/yivv C^  ( c c 2* 2>J  

Produce Good Hole Using  Following  Conditions: 
Tools:    12 Ccnterdrill;   19/64  in.   pilot drill; Group 1,  Omark Drill  Reamer   (TLD20'»OAR1-5) 
Spindle,   rpm      3 2.*? 
Cutting Fluid:    ^XüMAätü    SttAJtEeCL 

Feed 
Dep th:     (Ind.  Reading)      ^ , axi 

Modify Good Holes Using  Following  Conditions: 
Tool:    <aJiajd£.   2,     ClaeAäJC D*/f-   ^akdAtZjC 
Spindle,   rpm •^;r 

(Ind.   Reading) Depth: /• ±iL£. Cutting Fluid:    yrtV^WA tf    S*zAMiJLiX 
Procedure:     ^^^/^    Gag fl yVrt^g-y    Tttir*  U/^  US/7/t    GrtuHf 2* rfiTArt&Z 

Results 
Surface Finish, 
Protrusion, in. 

Specimen No. ^Q/ 7"       Hole ll 

//•>- 
Perpendicularity,   .001   in,/gage   length 

Longitudinal ^o^ljneM Transverse ,c6i,/sHCif 
Flush Gage Reading,   in.          ,   002- 
Capacitance Gage Reading: ^"70  

Bluing Pin  Rollout 

8o% 

Air Gage  Readings (.0001   ir .) 

225° 

0 
+- 1 

.   ,0.._..., 

Anaular   Pos i t on 
Axial 

Position 0° 45° 90° 135° 180° 

9 

+  * 

270° 

i OS 

315° 

LBattorn l\ 
\           n 

.0- 

f-  /      ' 
* as . 

0    , 

* 7       1 
1           n 

-.0- 
i           **> Q 
1          ,15 , Q + ^5" t/^S" 

Surface Finish, AA 30 '^Sy^y /C?? 
Protrusion, in.       > /Z^L 

Hole #2 

Perpendicularity,   .001   in./gage  length 
Longitudinal .oa^/^vtw'l'ransverse   .^g>rAv/CV 

Flush Gage Reading, Mn. .^^ 7- 
Capacitance Gage Reading: ^f 2^2- 

Bluing Pin  Rollout 

^ovo 

Axial 
Position 

Air Gage  Readings   (.0001 
Angular Pos i tion 

BtmomJ-L 

JLL 
JlL 
JLL 

oc 

fcJ&L- 

iLÄ5_ 

45' 90c 

__iL 

I35c 

_0. 

180° 

f O.S" 

___0  

225° 

6 

270° 

Ö      J 

315° 

0 , .tf» ; 
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EFFECTS OF HOLE  QUALITY 

Test  Series        C. Quality Variable    hvrjzggjg AICA/ C^   ( Cc £ $)  

Produce  Good Ht) I c- Using Fo I I owing Conditions: 
Tools:     12 Centerdrill;   V)lV*   in.  pilot drill;  Group  1. Omark Drill  Reamer (TLD20l<0ARI-S) 
Spindle,   rpm       22&          Feed:     h&gJJi^C^ Jr*4      
Cutting  Fluid:     ^Tfl^j/Ufl     ^ukYer'T 0ePth:     ^,nd-   ^dintj)       / ■ 9 T-»- 

Mocll f Y  Good Holes Using Following Conditions: 

3 * £ Spindle,   rpm 

Cutting Fluid:    i^iUi*Lrf/ 
Procedure: 

Peed:   /V^/,^     ^'. i   //'A?  
Depth:     (Ind.   Reading)      / . y t, c> 

7ns.M Az/i/tä  m0£<?"   jicer/'L-yj 

Results: Specimen No. gg / f Hole  »l 
Surface Finish,  AA     a.ft-J-f ^/t-n  
Protrusion,   in. t 1"^$  
Perpendicularity,   .001   tit./gage  length 

Longitudinal .^"i/wQi Transverse ,^/C///'/Vf/^ 
Flush Cage Reading,   in. . &£ /  
Capacitance Cage  Reading: <rei£  

Dhiing   V in Rul I out 

lo'A 

Air  Gage  Readings (.0001   ii .) 

Axial 
Pos iIi on 0° 

O 
0 
0 

J  

Angul 

45" 

a r..Posit 

90° 

on  

135° 

- A  
_iL. 

0 
0 
o 

1 

LlQLtom.ll. 
*2 

0 
■Mr 

-3- 
. .. ?  _ 

 Q 

- 

1                 n 

1                 *' 
1                 i\  Jß. 

o 
0 
0 
0 
0 

225° 
1 

27Ü" 315° 

0 

1;S-- 
 a  

Q 

Surface Finish.  AA   JS»4^ ^ ... 
Protrusion,   in. . //.^- 

Hole  n 

Perpendicularity,   .001   in./gage   length 
LongitudinaI,^IO^J^ Transverse sJiS/MiSM. 

Flush Gage Reading,   in. . t)6 3  
Capacitance Gage Reading: *ZC>eJ  

Bluing  Pin Kollout 

fo / . 

!F 

Air Gage Readings   (.0001   in.) 
Angular Posit ion 

1     Axial ' 
1   Pos 111 on 0° 45° 90° 135° 180" 225° 

1   Bottom #1 6 0 0 Ö 

I        n 0- 
0 

0 

^0   . 
0 . 
0 

O O  . 

I        n 0 
.0 ^ 0 

1.               lä    . i? _JL_ -_X„ __. 0__ _ a. 

270° 315° 

O       j 
O 

... g.— 
«3 

L-fi.  <o      1 
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EFFECTS OF HOLE QUALITY 

Test   Scries Z,    Quality Variable       ^ZZoTfAl/V£&oc f     (.OQ 3£\ 

Produce Good Hole Using Following Conditions: 
Tools:     ITTenterdrlll;   ^fM  \n.  pilot drill; Group 1, Omark Drill  Reamer  (TLD20'»0ARl-5) 
Spindle,   rpm  JULS  Feed:    /-/V/'     _?. r ./ Wf 
Cutting Fluid:      ^- , ,.;y^. •..;.  uLüLZ -.    ^     ^ , 

Results: Specinwn No 
Surface Finish, AA 

Hole llv 

Depth: 1 (Ind.  Reading) / . ^yo 

Protrusion,  in.      . /g O 
Perpendicularity,   .001   in./gage  length 

Longitudinal .^^^i/Transverse , fig (>/■*'?: N 
Flush Gage Reading,   in. .a Q <r  

Bluinc) Pin Rollout 

Capacitance Gage Reading: 
Exit  Burr Height,   in. j t2 

A r G.inc Head i ngs (.0001   in.) '   fi 
Anqul ar Position 

1      Axial 
Position 0° 45° 90° 1351 180° 225° e/o'1 

315°      | 

Bottom 11 -us w /r 4 1 " f.r 4     X ^   7 -• i c i   l      1 !                  ^2 -f 1 + ' ,   Ö.? 1 '•■> "1    '-^ -l    J -*   ■ 5 i    2- n A   L f- 1 1 _f,.. 1    /uS>_ -i    / +  a H    ,   <• 
A ■*1.r -+3.S- ?.? M 4      / 4    /'V -.   3 

!                *5 -f / 0 4 ,U i   ."> »- • %)~ _      w» 
J     1 ^7'T,I 

Hole 12 
Surface Finish, AA 3S-4S/*  "^  
Protrusion, In.   . / q jT  
Perpendicularlty, .001 In./gage length 

Longitudinal ■■&//,.«•. Transverse  ..•>?,<• .^. ■■ 
Flush Gage Reading, in.    . .- j  
Capacitance Gage Reading: 
Exit Burr Height, in. 1±S 

Bluing Pin Rollout 

Air Gage 
Anuul 

Headings 

ar Posi 

(.0001   1 

.ion 

nj. 
.. • 

I     Axial 
Position 0° 45" 90° 135° 180° 225° 270° 315° 

Bottom *1 i    1 U r "2- f / t   / 0 Ö _ _o  
O      \ 112 '   ht -1 ».s- 3 + 2« 4  /.C Q i OS 

n 1 0 3 -   / ^    / O Q    ., i   i. i      A -   I'S -L_ü_ i 4     ' -^ ^.r i   I  /'S-, 
1                15 - 1 1   7 7 ■IjfcaS    1 i ä ■:   (k -i-X-J •  1,$  \ 
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LFFtCTS  OF   HOLE  QUALMY 

Tost   Series        2. Qu.il   ty Variable ^ /UTt/^ ££££*iiJi£- £m±i 
Produce  Good Hole Using  ' ol lowing  Cond i t iorts : 
Tools:     n Centerdrill;   Vf/Wln.   pilot d"riTl; Group  1,  Omark Drill   Reamer   (TL020'*OARl-5) 
Spindle,   rpm j >' £_  Feed;      H/u j} — ,/, [    '-   T^''  
Cutting  Fluid:      ^T>._ , ^ ^lU^C Depth:     (Ind.   Reading)    f, Cf t" ? 

Resu 11 s: Spec i men  No. ...^"C^ "*" 
Surface Finish,  AA     ^fi- 40 .«   .,' 

Hole »I    (/ < ,' 

Protrusion,   in. , ^ C. ^ 
Bluing  Pin  Rollout 

Perpendicularity,   .001   in./gage   length 
Longitudinal    Co J        Transverse :_:_ 

Flush  Gage  Reading,   in. ^c: 3  
Capacitance Gage  Reading: 
Exit  Burr Height,   in.        . .;• SIT" 

v./. 

A i r Ga^je 
Aruiu 

Readings  (.0001   in.) 
ar Posi t ion 

1      Ax i a 1 
Position 0° 45° 90° 135° 180" 225" 270" 315° 

1    Bottom I f  ( ~i ..    / \ :- r      / i i   l.; 1      •      1 
\                   M * /,r • f   2 i  :>,• 4      1 .   :.s *             , '                 1 

\          n f   T- '.     • ?,' 1    J jT 

J 4,5-.. 

i    ;,: 
A f   2 '   /.f . ^ 

TT~' 
^ ■*   i.S   ! 

1                 #5 f  C/' -   ^ J    '     1 .     k - ■i  .S ' .f.S  1 

Hole #2 
Surface Finish,  AA      Z^- Sf/fri   ^ 
Protrusion,   in. , f £ (£ 
Perpendicularity,   .001   in./gage   length 

Longitudinal ■:   y^y Transverse    a ^ ^ 
Flush Gage  Reading,   in.       'QQ'V  
Capacitance Gage  Reading:       %A^ 
Exit  Burr Height,   in. ,j3 

Bluing  Pin  Rollout 

A i r Gage 

Angu) 

Readings 

ar Posi 

(.0001   i 

:iop 

n.) 

1      Axial 
!    Position 0° 45° 90° 135" U'.O" 225" 270" 315" 

Bottom #1 J    2 •f   2. f  5 ^ r,'- 4 ^• -i    / f   /.i 
"'   ■'• "' 

!                #2 +    2 + 4 \ is -.    Af 4    v.. J           .'     !                | 

1                #3 -! ;.r v   AS" + / t ^ *   I   . .   /.r T^ 1 
H \  4,1 -t   .^X f 2 ^  j.r -' a.i 

■' /-^ 

J      1  c 
J'' 

1             ^5 -f   ^ ^ f*,S A '  i:-s" *   ;.«>- + .^.r ;   v    •■ 
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EFFECTS OF HOLE QUALITY 

Test   Series Quality Variable ^Ty^££jg£AJ<.€ (003S\ 
Produce Good Hole Using Following Conditions: 
Tools: 11  Centerdrill; IS/ö*» \x\.   pilot drill; Group 1, Omark Drill Reamer (TLOZO^OARl-S) 
Spindle, rpm    3 <! i     Peed: f/s*/r.   - J>. 5 y'/V^ 

'-"--■'- ^                    - find. Cutting Fluid:     ^j ^ ; /,,■ 'Sj^ds c Depth: Reading)   /.^fS 

Results: Specimen No.  CC i<Q3 
Surface Finish,  AA      »f^»^x* 
Protrusion,   in.   . /JFZ. 

Perpendicularity,   .001   ip.Tg 
Longi tudinal 

Flush Gage Read! 

Hole /M   ^A'/fyk't; r^r ) 
  Bluing Pin Rollout 

/,   .001   m 

I  -^£. 
ing,   irf. 

Capacitance Gage Reading:      7 3& 
Exit  Burr Heig^' ^ ■— 

gage   length 
Transverse     ■O0//i^c/t 

CO /        '   ~~ r 

ue Reading:      J 
fit,   in.       . g»//" 

7^/' 

A ir Gage Readings (.0001   i n.) 
Anqu ar Position 

1      Axial 
j    Position 0° 45° 90° 135° 180° 225° 270° 315° 

I    Bottom #1 •f i •i   2. i ;,• -.   1 -i:'.-- t'-   J H   r.' ■4  ' • 
1            n ■>   2- *  z •»  '.' f    ' ^ 2,s- +    «, •^   --,■ 4  J .'. n i : f    / 4     t,<I H   / H     / + J.T +     , ■-!'.■■     ! 

UK -.  i +  T- -       / t /-s- 4    / t   /.S" J- ?,'■     'j 

I                 US '   7 i   <p i c t ;- ■( z -f^5 + 6 ^ ^i"    1 

Surface Finish,  AA 
Protrusion,  in 

30-^.A fes. 
Hole #2 

Perpendicularity,   .001   in./gage  length 
Longitudinal    QC ^^Transverse    __. 

Flush Gage Reading,   in. > C i 4- 
y^r-.i 

Capacitance Gage Reading:      Sj O 
Exit  Burr Height,   in.       ..•>/?' 

Bluing Pin Rollout 

U7> 
A ir Gage 

Ang^jl 

Readings 
ar Posl 

(.0001   1 
:ion 

"il • 

1      Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

I   Bottom #1 A   ? + 2.r 4 ? 4    " +  1.5 4-     3 t^.5- 
!           n + i.r +   5 i   1 ■1   l.r ^    i. j   2.^ 4    3 + i.r 
\          n t   3 4     / i     2 1 j.r i    '•* 1    / -1    25 f   2. 

A + r 4    % t    L c> I /.r '    -L, .   S f ^.r 
!                       #5 + /ö.S" *fV 1 (Q3 f    V i /a "*   /<? i   IQ-S 4 A?    1 
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EFFECTS OF HOLE QUALITY 

Test  Series Quality Variable -a lor£jg£S££*J££. (ooas 
Produce Good Hole Using Following Conditions: 
Too Iss  12 Centerdrlll; IS/e^ in! pilot drill; Group 1, Omark Drill Reamer (TLD20')OARl-5) 
sPind,e. rPm 23A:  Feed:   HAtA -0,S 7/^  
Cutting Fluid:   STAUAMß     STftVrtVyr-I Depth:     (Ind.   Reading)   ^<y^2- 

Results:        Specimen No. ^/Qf^T 
Surface Finish,  AA     S&-CO jM .-frn/ 
Protrusion,  In. >/$%. 

Hoi e *J   (/y/UKrP   F/^j) 

Perpendicularity,   .001   in,/gage  length 
Longitudinal ^^ &      Transverse    QaQ 

Flush Gage Reading,   in. . QQ 4-  
Capacitance Gage Reading:      30O 
Exit  Burr Height,   in. *fi/£ 

Bluing  Pin Rollout 

c 
A 1r Gage Readings (.0001   in.) 

Anqul ar Position ♦ •* 

|     Axial 
|    Position 0° 45° 90° 135° 180° 22b0 270° 315° 

I    Bottom #1 i\S o.r ■1  ^ + >>.'' t 2.V -»  5 ■i   4 •f   '        1 
1                  i'Z i2 5 ?J ^ ^ r ■^ V t    '..V - -? ■t    f -♦■   ' 

1         n - r,«: 2 - z.r -t   / +  > ■   a.s - i-y - 
Ä -   5 ^r -  t.r o t   1 Q 4    3 '    ^ 

L             *5 - //,«? IIS. - n-r r //T *  l(,S. " /,.5 t J.fT + //.S" 1 

Surface Finish, AA 
Protrusion 

nlsh, AA     ±*    fj-y^. 
Hole »2 

i_ii 

Perpendicularity,   .001   in./gage  length 
Longitudinal ,t./A.- Transverse   . ^r * y^V.   ■ 

Flush Gage Reading,   in. . £ ö -f-  
Capacitance Gage Reading:     3 3_2. 
Exit  Burr Height,   in. , n/ji 

Bluing  Pin Rollout 

■70 

Air Ga^e Readings (.0001   in.) •• « 

Anaul ar Posi^ .ion 
'       i 

1     Axial 
Position 0° 45° 90° 135° 180° 225" 270l, 3151 

I   Bottom HI 4   %S 4  2 ■i   1 0 +  ^.^ -    / + ^s- +■ '' 
1           n 4   X •»•   2. 1 ^   2- •\- /.r 4   / -     / -4 /. r +    •- 

n - 7.r -    / 1    ' t  / *   1 ,• ^. r 1   / - /:n 
   ii - 5 ■1    3.7 i   3 4- /.r + / J ,j.r 1  2. f .-f _ 

1           n i n -   /«.«T -*   /Ö t   /D -*/*> -   *? tf.T ..1..^ j 
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EFFECTS OF HOLE QUALITY 

Test  Series       j. Quality Variable 3\rre£t££jjuj0c£. ('OO^S) 
Produce Good Hole Using Following Conditions: 
Tools:    n  Centerdrill;   ig/S«!  in.  pilot drill; Group 1, Omark Drill   Reamer   (TLD20^0AR1-5) 
Spindle,   rpm  Jl 25  Feed:  
Cutting Fluid: •Sr^h^Aitb    ^gJJtiMJZ Depth:     (Ind.   Reading)    ^3Z  

Results: Specimen No.    $~vj CT 
Surface  Finish, AA   Sü-Cfsi ^ 
Protrusion,   in. 

Hole (fl (V''- ^ 
Bluing Pin Rollout 

Perpendicularity, .00 
Long Itudinal 

Flush Gage Reading.      , .. 
Capacitance Gage Reading:  JG,*/ 

1 In./gage length 
,(,: yC.-> Transverse ,;. 
ig, in.  , C'&V- 

rv-:.. 

A ir Gage Readings (.0001   In.) ,    r 

Anqul ar Position 
Axial 

j    Position 0° 45° 90° 135° 180° 225° 270° 315° 

!    Bottom #1 0 + ii- f   I "f   7- + i.r + z.s +■   Z -+- 2 !           n 2 f t ■i  .X t  '2- + /.r 4- :-■.> +•   2 w z.^ 
n -oS + /.r A ■t-   Z + \ 4   .. ^    2_         1 
nh f / +   2- ■i    I 4 t * p* -i   Z 3 ■t   -'^ 1           us + 7 fß 1 e i 7f + 7-r +   ^ ,j.   -»      , ■f   A      1 

Hole n 
Surface Finish, AA     SO~40I^t-™. 
Protrusion, In.  ^g 2.  
Perpendicu1 arIty, .001 in./gage length 

Longitudinal .cci//'>:. Transverse .pja 
Flush Gage Reading, in. 
Capacitance Gage Reading: 

oa -L 
^6^ 

/<■, >'jg(;.3 

Bluing Pin Rollout 

7C% 

A ir Gage Readings (.0001   in.) i 

Anaul ar PosI^ •Ion 
I     Ax i a 1 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 f  2- f 1 + L +    / ^  ^ -K  / + 2.r +•   /      1 
I            n 4    / O ■t-  /.T A- 0 i    / 4   CS -1- / 0. \          n i  ) O +   / t o\' ■t    « +   a.r r> ■ -2.<r\ 
Y --   A 4 * 4-X ^   1 I f.t •f    / 4   /.3- +    / + Z     ! 

1             ^5 :u- + :<r i .r 4 V i z-r ■f y f    ^      1 f f     1 
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LFFECTS  OF   HOLE  QUAL11Y 

Test Series        2- Qudlity Variable      Z AJ TCf^ereA/ C£- focffi)  

Produce  Good  Hole  Using  Following Conditions: 
Tools:     #2  Centerdrill;   \3/(>k   In.   pilot  drill; Group  I, Omark Drill   Reamer   (TLDZCMARI-S) 
Spindle,  rpm  3 2.y  Feed:    /fa^  -p.'S IP/U   
Cutting Fluid:    Sj&MßtSik      JSM *- MSOtl Depth:     (Ind.   Reading)      /, 9 <3 $-  

Modify  Good Holes  Usintj Following Conditions: 

Spindle,   rpm -J ^ ^~ 

Cutting  Fluid:     JxäÄääZfi    IgLbJaZc 
Procedure:       fa-Am    Hui F    ^/iA Hau/ 

Teed:     UA/l^  -p. 'rL&H 
Depth:     (Ind.   Reading)       / , Q5~*1~- 

utj.s rw 
UälßJßCJU Z.£- KZAMdFie. 

Results: Specimen No. 2 k.4 ^ 
Surface Finish,  AA      Jy-^ST 2^. 
Protrusion,   in. 

Hole #1 

»1 in./g Perpendicularity, .001 in./gage length 
Longitudinal ,_i£^vi^yT tans verse ■ tc o//n/C*- 

Flush Gcige Reading, m.     ».QO'^-  
Capacitance Gage Reading:    3/^ tf  

Bluing Pin Rollout 

eoz 

Air Gage Readings (.0001 in.) 
 Angulac_E.osj t oi\  

|  Axial 
( Position 0° 45° 90° 
1 
j Bottom »\ 0 

0 

1 r 

.t (15L 
0 

4 fl.s:. 
1        *2 :9 

1        #1 G 
1        hli 0 

1        ^ 

135° 

 ^. 
<?. 
0 

180° 

0 

o 
0 

225° 

. Ä _ 
0 

270° aib" 

C c 
O c 
0 Q  i 
QL O  1 

Surface Finish, AA 3fl-^2./<. -<., 
Protrusion, in.     . 3. 3 £" 

Hole  #2 

Perpendicularity,   .001   in./gage  length 
Longitudinal   . ool/^^Transverse    ,00 ^//^C.^ 

Flush Gage  Reading,  in. xöÜ'K  
Capacitance Gage Reading: ^0 0  

Bluing Pin  Hol lout 

Air Gage  Readings   (.0001   in.) 

0° 

Angul ar Position 
|  Axial 

Position 45° 90° 135° 180° 225° 270° 

Q .. 

315° | 

Bottom tfl  

1       n 
0 Ö 0 O V O C   j 

^- 
„J2__ 0 

0 

.   .0 Ö - 0_._ 
1       ** 0 

0 0 Hk Ö + a.? 1 
1      #5  —, 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     j /V TSKttte* CC (pQlh) 

Produce Good Hole  Using Following Conditions: 
Tools:     12 Centerdrill;   19/6«i  In.  pilot drill; Group  I, Onwrk Drill  Reamer   (TLD20«»OARl-5) 
Spindle,  rpm  3 g,^'  Feed:    ^^a  -QxS^lFM   
Cutting Fluid)    /> -pa p/)^ ^ A     ^T^ ^ VBAJT Depth:     (Ind.   Reading)     1.9 c $-  

Modify Good Holes Using Following Conditions: 

Tool:       Ufi/PüAii Z&   OfaAtk     DfilkL - ltk&&&ef 
Spindle, rpm $ a. s: Feed: ,   .______     :d: /jAne -O- 'i'.tfm 
Cutting Fluid:    ^ranpAMD    h>r,i.V^A/r Depth:     (Ind.  Reading) /   3 £±: 
Procedure:      ^^^^   jiuLF    StiALtM*/t     Ttff*' Cc'.S/rtK U//rW 

Results: Specimen No. SßdT 
Surface Finish,  AA        SJESSLM ** 
Protrusion,   in. ■ a.,? ^> 

Hole #1 

Perpendicularity, .0ÖT inT/gage length 
Longitudinal ,«*\//*crt Transverse .«04 

Flush Gage Reading, in.   , ep s. 
Capacitance Gage Reading:   ? >; 7 

Bluing Pin Rollout 

-70*', 

Air Gage Readings   (.0001   in.) 

1  Axial 
1 Position 0° 

 Angul 

45° 

JL.E05.i t 

90° 

0 
0 

t 
C 

O 

1      n Q 
1      ** J 1      "' -*/ r + /S 
1   ., . « 

on  

135° 

±AS_ 

180° 

 0.. 
0 
c 

225° 

-t-L- 
A . CS 

270° 31be | 

f ' 
*  6,5 
+ o.y 

f ^.5 1 
•f O^   \ 

t A. •f /-sJ 

Surface Finish, AA    ^S'Sf^ 
Protrusion,   in. . ^ ^-7 

Hole #2 

* /. 

Perpendicularity, .001 in./gage length 
Longitudinal .ooyjwoTransverse .COQJMCJ/ 

Flush Gage Reading, in.     g/p /  
Capacitance Gage Reading:   ? y^,  

Bluing Pin Rollout 

A_ r  Gage Readings 
Angular Posit 

(.0001 in.) 
ion 

|  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bnttom * 0 O *■ Ä.5" + Ö.S ,. ^-- - A <» 4 
1        *1 p.. 0 + OS 

0 , 
O 

.     0 
0 

Q.. 
...0. 

O 

....Q  0 

1        f^ 0 
4-1 

.   0 . 
t 1 

0 

1        ^ fl   1 
1     IS 
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EFFECTS OF HOLE QUALITY 

Test  Series Quality Variable     Z /V Tttrtef* CC feel h.) 

Produce Good Hole Using Following Conditions: 
Tools:    #2 Centerdrill;   19/6'»  in.  pilot drill;  Group  1,  Omark Drill  Reamer  (TLDZO^OARl-S) 
Spindle,  rpm  .j? Z^T  Fecd:    Ufifdn-rt. * 7P/ut  
Cutting Fluid:    ^Tj-tt^/m/CA     S^LyeAlT Depth:     (Ind.  Reading)     /. 9 «9 $~  

Modify Good Holes Using Following Conditions: 

Tool:    \:rtpefäiZ£- Ofafitt   IPA/LC - Air/f^T^  
Spindle,   rpm j? 2. V"  Feed:     /JA/OD  ZJCL X-L&H  
Cutting Fluidl     ^TcfifiAßlD    S^L^^A/r              Depth:     (Ind.  Reading) 
Procedure:       AV/^    JJULF    ^HALUU/ ,     T/Y^^ Cf'^z/YK U/ / T-Zf 

/sy*- 

UAÜI&CSJ ZJ xeAnfFS 

Results: Specimen Ho.*S£Zß 
Surface  Finish,  AA    ^ft^^j^ ^fl 
Protrusion,   in. . :■ <^r'^. 

Hole #1 
Bluing Pin Rollout 

•-• •   —    8 «   ■■ f.  
Perpendicularity,   .001   in./gage  length 

Longitudinal .gp^pcyTransverse   QOQ 
Flush Gage  Reading,   in. , cC~i_  
Capacitance Gage Reading; .3 "JQ  

00% 

Air Gage Readings   (.0001   in.) 

0° 

 Anqul 

45° 

ac_Eos-i t 
Axial 

1   Position 90° 

Bottoir f 

1    / 

.. <>   ... 
, .Q. ., 
t   / 

0 
1            n Si 
1           ^ ±  1 
1            ill J   /^ ■f   /JT + /.r 
1             #«; 

on  

135c 180° 

i 

225° 

 o  

270° 315° 

+    / +     / 
i   1 W     /       1 

..i_X. 
1 fi.SÜ 

Surface  Finish, 
Protrusion,   in. 

AA     ^-H-A 
Perpendiculari ty, 

Long!tudlnal fcp 
TÖ?li i 

Hole n 

Flush Gage Reading, in. 
Capacitance Gage Reading: 

gage length 
Transverse 

■la^ 
i<^_ 

Bluing Pin  Rollout 

60 Vo 

A_ r Gage Readings   (.0001   in.) 
Angular Posi tion 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    i 

iCS +    « 4-  / 4-    / 0 0 0     . + ^.r 
1                  *2 1     / t   / 

+  0.-5. 
0 

4.^-r 
4 o.r 

.0. ^ 
1             n 0 

+   / +r 0    \ 
1                  I«» f / f 0*S 4 o.S- 
1              #5 
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EFFECTS OF HOLE QUALITY 

lest  Series    _2    Quality Variable      Z AJ TfT/irPteejv ff ( oc^ih)  

Produce  Good Hole  Using  FoI lowing Conditions: 
Tools:     n Centerdrill;   X^lhk  in.  pi lot drill; Group  1,   Omark Drill  Reamer   (TLD20'<0AR1-5) 
SPind,e.   rPm  3-2jiI  feed:    ^A^..-ff, j   //>/   
Cutting Fluid!    SjaönAtLb      Sn L. V£AJT Depth:     (Ind.   Reading)      /. 9 c^~  

Modify  Good Holes  Using  Following Condi tions: 

J-2.JL Spindle,   rpm 

Cutting  Fluid" ^EtJjjÜÜUl    läEjAGäOL 
Procedure:       A'^^/H    Huir    ^/iA tCükt/L^ 

rped :     /jAisV   ' <D- T /S/tl fjAA't,       , 
Depth:     (Ind.   Reading) i -35**- 

TM&StiL      CC' ** //Y* irtJ / T-JV 

UJUOi -JtZAMfS 

Results:   Specimen No 
Surface Finish, AA 3%m^'i-JU. 
Protrus ion, in . 
Perpendicular!ty, 

Longi tudinal 

Hole  II 

2 IST   
v>,   .001   in./gage  length 
a I .Oä^ÄSSü'Transverse ^ac(^//^c.</ 

Flush  Gage  Reading,   in. tca y,  
Capacitance Gage Reading: "J-17 

§luLniL ^ i'1   Rol lout 

^% 

|  Axial 
Posi tion 

Boitam U 
1L 
JL2. 
JLk. 
Ji. 

Air Gage Readings   (.0001   in.) 

0C 

o 
o 
Q _ 

_Angulati.Eosjt 

45c 

6 
0 

90° 

o 

on  ■ ———— — 
.  

" ~ ■*           ■ 

135° 180° 225° 

0 
0 
o 
o 

 0 __ 
o 
0 

Jl 
270° 315° 

_0    _J 
ü O       1 

.   fi^ J9  

Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal «^j 

Ji--f4> ^ ^ 
Hole #2 

,^-42 

Flush Gage  Reading, 
Capacitance Gage Reading: 

in./gage  length 
___ Transverse   >00±/SSJCM 

n. • cc%. 

ZS*S_ 

Bluing  Pin  Rollout 

6 fro 

A_ 

0° 

r Gage Readings   (.0001   in.) 
Angular Position 

I    Axial 
Position 45° 90° 135° 180° 225° 

n 

270° 315° 

BotLOüLll 
n 

o 0 O o Ö w?     J ^ 

0 

0 0 
0 

0 
0 
ö .    0 

0 

0 .. 
...Ji.. 

0 

o 

0 

<P   _J 
1                 #^ O 

0 1                 Ik c?        1 
1                 « ,  1 
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EFFECTS OF HOLE QUALITY 
- 

Test Series Quality Variable     2 yl/TtTtre**^cET Co***) 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;  19/6'» In.  pilot drill;  Group 1, Omark Drill  Reamer  (TLtttO'iOARl-S) 
Spindle, rpm  ^ 2,^  Feed:   HArJC\ -Qx5\lPAi  
Cutting Fluids    Sj-apnAiLt     Sn L. VSAJT Depth:     (Ind.  Reading)     /. 9 <? S~  

Modify Good Holes Using Following Conditions: 
Tool:       llAjn^kuTLtr   CM****    D*,LL - /<'tr***fri>  
Spindle,  rpm        y ^ y  
Cutting Fluid:    ä£anjiftXO    4>'o^^r^r 
Procedure:      Z?/^^   jUttF    *irtAU<\l*/, 

feed:    MMO ZJ&J»LL£m 
Depth:     (Ind.  Reading)      / , Si5^ 

Tltf£AS CA'A/MK fat^/ rw 
UAJQeiTSfiF- A'tf'^ <*7tfV, 

Results:   Specimen No■ 3/} ,£ T 
Surface Finish, AA 38*44  /x ^a 
Protrusion, in.  .X ~ 

Hole #1 

in./qagi Perpendicularity, .001 in./gage length 
Longitudinal ,M^A/C/J Transverse .Pos/seJcM 

Flush Gage Reading, in.    .co"^  
Capacitance Gage Reading:   ^Jö  

Bluing Pin Rollou. 

?<>% 

Air Gage Readings   (.0001   in.) 

0° 

Annular Posi t 
Ax i a 1 

1 Position 45° 90° 

Hntr^m »} 0 
0 
o 

... S - O 
1     n jg 
1      n ..O . 
1       ik 

... ^ 
A o 

1 -    15 . 

op 

135° 180° 

O t> 
0 

 P.... 
...0. 

0.. 
.. o 
.0 

270° 315° | 

o 0     I 
O 0 

 £3.  .  . 0      1 
 a -   ft 1 

•.Hole §1 
AA      3^-^4   JU SSU 

.2*2. 
I  in./g 

Surface Finish, 
Protrusion, in. 
Perpendicularity,   .00Tin./gage  length 

Longitudinal .eel|/veA|Transverse      Q^Q 

Flush Gage Reading,   in. uSL^Si  
Capacitance Gage Reading:       -^/JT  

Bluing Pin  Rollout 

A_ r Gage Readings 
Angular Posit 

(.0001 in.) 
ion 

i Axia, 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bot torn J.1  
1     n 

O 0 O 0 o ö C     . . A 

.0. 
_ 0 

o 

<? _£ _ .0 . 
....a 

..a— 
O  _ 1      ^  0 . 

0 
C 
0 0 1     M <9  1 

i      «5 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     ZtkLZJ££££äi&£££. C ctrco) 

Produce Good Hole Using Following Conditions: 
Tools:    #2 Centerdrill;   ]3/(>k  in.  pilot drill;  Croup  I,  Omark Drill  Reamer  (TLOZO^OARl-J) 
Spindle,  rpm      SZS'   Peed:   /-&*/*   - GJ!Ll£M 

adlng)       /, Cutting Fluid:    $Tr<nüAKA    Sp^ffAU Depth:     (Ind.  Read! /el 7 
Modify Good Holes Using Following Conditions: 
1001:    L dnrti i<z.&   (OM* A a Üfiu.c - rt£-A*ivK 
Spindle,   rpm -MT 

Feed:   rtAfi/p -rt> XJ££1 
Cutting Fluid;    ^SxaAfUM^   SaLlsertr Depth:     (Ind.  Reading)    J. S fj ng) 
Procedure:      yS>/t ^ /ioC£ ^//^^^CiV        T/TiT*     CM    S/SV* Wf Ts/ 

Results: Specimen NoJTßfayfl 
Surface Finish,  AA      ^S'^T/..«,, 

Hole l^l 

-i2J^ Protrusion, in,       
Perpendicularity, .001 in./gage length 

Long i tud i na I .Ob%/,*JC/t Transverse . ooI//fK/t 
Flush Gage Reading, in.     " ' 
Capacitance Gage Reading: 

i Oc Z_ 

_2J&ä. 

Bluing  Pin  Rollout 

be*/* 

Air Gage Readings (.0001   ir .) 

0° 

Ancmlar  Posit op 
\     Ax i a 1 
]   Position 45° 90° 135° 1 
1 
i   Bottom  *l 0 

*   1 
+ 1 

fO.C 
1                    «1 

4 1.5 
. 0 

+ 3 
1                    »\ 
1                   Uh + is- + 
1        .      .. ^ 

180° 225° 

O 
f   I 

6 _ 
Vis 

270° 315°    1 

0 O       \ 

+ .1      . +    ' * d.r 
■>     ' 

i_J.> + .^.S 

Hole #2 
AA    40~St> /i.   (z 

uiai 
Surface Finish, 
Protrusion,   in.        
Perpendicular!ty^   .001   in./gage  length 

Long i tud i na I .oot/zficu Transverse    . Qo Z //*>€/* 
Flush Gage Reading,   in. . eg^Z.  
Capacitance Gage Reading: ?aff 

Bluing Pin Rollout 

-io% ^ 

A_ r Gage Readings 
Angular Posit 

(.0001   it 
ion 

111 ■ 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom »\ + o,y 7  ' f / +■   ' 0 Ö 0 0 

1                  #2 0 +  OS .t. ( 
4-   l.S" 

iJs 
4    i. 

0 ^       1 
1                  ^ W f.PS. 

+   3 
q 0       1 

»k f a. Ti-i ■f- /..^    1 
1                 *5  _ 
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crrtcTS OF [JOU QUALITY 

tost Scrips Qu.ility Variable     1 ^ JLr.1 ul. 
Produce Good Hole1 Uslnj Following Conditions: 
Tools:     n Ccni'erdrill;   19/^  In.  pi foT drill;  Group  1,  Omark Drill  Rc.wcr   (TL02O'40ARI-5) 
Spindle,  rpffl . $Z5  
Cutting Fluid:    SnuHti&MM   SjlLk&£L 

Feed: UUJ— . ri-,1 ilM.  
Depth:  (Ind. Rending)   /, grf -y 

Modify Good Holes Using Following Condition!»: 

Spindle, rpm   3 ^ ^ Toed: y^A/^_ -.^^ S .l££L 
Cutting Fluid: S r^. gfij^. /)    .^^ i^^yi/^    Depth;  (Ind. Reading)  / ■ 3 b -f  
Procedure: 

I. Rending) 

Results:   Specimen No. ^^^T        Hole i»! 
Surface Finish, AA ZA-4Z~JA- 4^\  
Protrusion, In.     »SOt?  
Pcrpendicuinrl ty, .001 IttT/gagc liengtfi 

Long 11udIna I .JQy/<vc/* Transverse .Cd'/.'^:," 
Flush Goge Rending, In.     . OQ^~ 
Capacitance Gage Reading;   -Jf &  

Bluing Pi n go 11 out 

7'r% 

Air Gnge Readings (.0001 in.) 

1    0° 

0 

1   0 

.  Angul 

45° 

* fl.S 

It: 

»C-EosJ-t, 

90° 

on  

I3r0 

t  0 5' 
+ i $ 

180" 225" 

+ 4 

270" 

i I    . 
! '1 ■v- 

1     315° 

D_ J 

Hole HI 
Surface Finish, AA     3«f-45]Z< .t^tv. 
Protrusion,   In. , g«^g. 
Perpendicularity",   .001   in.Tgage  length 

Longitudinal .^^ ■l/»jri/Transverse 
Flush Gage Reading, Tn.       . CO l. 
Capacitance Gage Reading:     ^tltf 

Bluing Pin  Rollout 

-7^. 

Axial 
Position 

_fiaLLwm..<'1. 

a. 
JL 

Air Cage Readings (.0001 in.) 
Angulai Posftion 

0" 

0 
0 
o 

_1L_ JÜ fcJ ^fci 

45° 90° 

1- 

135" 

_..0   . 

LjtJ  

180" 

o 
0 

22b" 

0 

270" 

„M - 
Q.   _ 

TJLS . 

315" 

0 
ß  1    ö ■ 
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EFFECTS OF HOU  QUALITY 

Test Series Qua I > ty Variable    J[>   T^^'^r'AYVK^C    C^'CgJ 

Produce Good Molt- Usimj ^ol jowl ntj Condi t Ions : 
Tools;     *2 Cen'terdrllirigTS^   In.  pilot drill;  Group  1,   Omark  Drill  Reamer   (TL02O'«OAR1-5) 
Spindle,  rpm      ^ZS 
Cutting Fluid: '-Li^il/7-. 

Feed: 

     Feod; /ty*1*      r.S Jt-M         
Oepth:  (Ind. Reading)   /, ^-^> y 

Modify Good Holes Usin^ Following Condit ions ; 

Spindle, rpm   ^ > ^- 

Procedure 

\ eed :     J^^J^ - /Q    S  IHAI 
^XHMJiAXM-   ^fitlf.rtr Dt,Pth:      (T"d-   fading)      / ■ 9 S j 

L<Wl)iLK5.J.<r.t: AüASlüK  

LSI 

Results: Specimen No. ^-A^"T" 
Surface Finish,  AA    SB'^T/*• *^ 
Protrusion,   in. •'■Lf.Z* 

Hole #1 

Perpendiculnrity,   .001   in./gage  length 
Longitudinal Ml/wct   Transverse   •COJ/MCH 

Flush Gage  Reading,   in. , Q Q^  
Capacitance Gage Reading: "j ^.^  

Bluing  Pin  RoI lout 

^<r-' 

Air  Gage Readings   (.0001   In.) 
. .-..AnguldruEoslt on  

j   135° 180" 

k.4- 
o 

+ 3.S 

f^r.^^i ofe*J 

Surface Finish,  AA 
Protrusion,   in. 

■Hg-^^ 
Hole n 

SA26L 
Perpendicularity,   .001   In./gage  length 

Longitudinal.flftyV-,»  Transverse     .o^/yc.» 
Flush Gage Reading,   in. , yp 3  
Capacitance Gage Reading: jj %jj± 

225" 270" 315°    j 

±jjr. + OS 
-os . 0 

t4 
Q   

-f  3 ZJ 

±.&T. 
0 
0 

■i i.5 

Bluing Pin Rollout 

y. J 

A_ r  Gacje Readings   (.0001   1 
Angular Position 

lii 

I     Axial 
Position 0° 45° 90° 135° 180' 225° 

BnttoPLlL 
n 

4. 0.5- + 1 ■f-/.S 
0 ~*..r t. 0$ 

± OS 1           n 
^ A  _ + ^ 

1  .          #5 

270" 315° 

^     •• 0 
Q ^       1 
Q + OS 

■h 1 5". + z 
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tFFKIS Or  MOU  QUALITY 

Test  Series z Quo I i ly Variable     J^.v '.eLtä.yy tjCL..L-<:.£<.&).  

Produce Good Hole Usiiuj Toi IOWJ^ü^OIUIJU 'mns : 
Tools:     »2 Cetilerdrlll;   \<)tlk   In.  pilot drill;  Group   1,  Onurk Di i II  Reamer   (TLP20'«0AR1-«i) 

SpindIe,   rpm      ^ZS"  F^t,d :    /JllAil Q j (fJM  
Cutting Fluid:    $Tfl i} p,^ #    $c Zlf-rfr Depth;     (Ind.   Reading)       /■ ^^ 7 

Modify Good Moles Using Following Condi 11qns: 
Tool:     L'AÜZKinZ.G     S'jMAKt.      ÜJJUJ^^-AUZAJUJ^JS.  
Spindle,   rpm 3 2. .V  U*cA:      j^^p   - 
Cutting Fluid:     ^jjeUiJi^La    SxUJi&aU: 
Procedure:      /yy» ^ MCLH     ^MJSULLXM 

, jstew  
Depth:     (Ind.   Reading)      /■ 3 b 4 

Results; Specimen  No,   2/)/ 7" 
Surface  Finish,  AA     jyTj^fcfcJt 
Protrusion, in. 

Hole #1 

Perpendicularity, .001 in./gage length 
longitudinal .^yw^. Transverse  QQÜ 

Flush Gage Reading, fii.     •OQ'i^ 
Capacitance Gage Reading:    j^-Q 

Bluiiuj Pin Rol lout 

?r-/. 

\ ± 

Air Gage Readings   (.0001   iiO 
.AnguKiL.Eus.il  on  

0' 45° 90° 

0 
i   1 

4    1 
1 OS . 
1_4..S.. 

i_L... 

.±1 _ 

135° 

± £SL 

t as 
i   a- i /.S 

..a 

cVO1' 

I 

315c 

■I ̂
7 

Hole IZ 
Surface Finish, AA SL-^S^/J   C*-..  
Protrusion, in.    . 2^ '«L  
Perpendicularity, .001 in./gage length 

Longitudinal .00 l/^ljransverse  .t&j/ivcj, 
Flush Gage Reading, in.     ,QO 3  
Capacitance Gage Reading:   l^QO  

Bluing Pin Rollout 

5 s% 

Axial 
Position 

BolLoinJ.l..... 
 #?__ 
 a-. 
 1.'L„ 
 ft   . 

Air Gage Readings (.0001 In.) 
Angular Posit ion 

0° 

0 

.+ 6.5" 

45° 

±1. 
-AS. 

i^^-l i a. 
■- - 

90° 

t AS 
± 3 

13b" 

f- 
•f i s-„. 

1B0" 

-f / 

i   X 
f 3 

t / 
t. / 

270° 315' 
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EFFECTS OF H»LE QUALITY 

Test Series Quality Variable     £at2£&£j£4&XC£. C ccco) 

Produce Good Mole Using Following Conditions: 
Tools: »l  Centerdrill; «9/6'» in. pilot drill; Group 1, Omark Drill Reamer (TLDZOAOARI-S) 
Spindle, rpm  325"      
Cutting Fluid:    ^nViflQrt^    •frp^frt/T Depth:     {Ind.   Reading)       /, fi**? -7 

Modify Good Holes Using  Following Conditions: 
Too,:    UfJn^K i/ z&   f'Jtn*rfx ÜRiLU - Ke-A^öK 
Spindle, rpm 
Cutt ing Fluid 
Procedure 

3 3..r 
<-■« 

Feed:  /y/iA/fi -v? sii^a 
Depth:     (Ind.   Reading) /■37i 
T/f GAL Qt  S/'V/K W<rrt 

LM(\e:cisc3r& rtCiAAierK 

Results:        Specimen No.   3A / 7^ 
Surface Finish, AA     3U •^S' u^ c>w 

Hole n 

v?/ Protrusion,   In.   _ 
Perpendicularity,  .001  In./gage length 

Longitudinal .«pV/^.v Transverse .n4//fJcu 
Flush Gage Reading,   in. ,06 2-  
Capacitance Gage Reading:       ä-^L^s  

Bluing Pin Rollout 

9JVO 

Axial 
Position 

.Bot torn 11 
J2_ 
JL3_ 
Jk. 

Air Gage  Readings   (.0001   in.) 

Jl. 

—AnqulacEflslt 

f   ÄS 

i3L 

45° 

+ I 
t  / 

fc 

90° 

AT 

t..,L_ 
t f 

270° 315°   1 

-t    / +   ' J   0 4   4.S-   1 
■<  C. V 

-f 3.i>   1 .t..v_ 

Surface Finish,  AA 
Protrusion,   in. 

ln./g 

Hole #2 

Perpendicularity,   .001   in./gage   length 
Longitudinal ^o't//^CH Transverse   .ooif/dc* 

Flush Gage Reading,   in. t Co " 
Capacitance Gage Reading:      3.* 

Air Gage  Readings  (.0001   in.) 

Bluing Pin Rollout 

Angul ar Position . 
1    Axial 

Position 0° 45° 90° 135° 180° 225° 270° 

■1-/95- 

315° 

1   Bnttom #1 Ö a Ö 0 O 4.p.r 0       | 
n "OS. 

_   0 
4. 0.$ 

. .0  . 
4     1 

jt-J-... 

•f  1 

-iMT   1 
1           n 

4. / 
c 

1                HU ±1*. ; /.r. + /.r 
\                IS 
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INSPECTION SHEETS FOR TEST SERIES 4, 5, AND 6 

CRACK GROWTH TESTING 
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1                                       MANUFACTURING  REPORT:    TAPERED HOLES                                         | 

1   Test Series       tf           Qual 
Specimen No. JCST 

1   Hole Manufacturing Conditk 

"ty Vari 

)ns and 

able 

Procedures: 

1                                                                                                                                               1 
Spindle,  rpm Feed: 

i          Cutting Fluid: Depth:   (T nd.   Reading] 

|          Surface Finish, 
i          Protrusion,   in. 

Perpendicularity 
I                Longitudinal 

Flush Gage Readi 
Capacitance Gage 
Exit Burr Height 

AA 
Hole »] 

Bluing  Pin 

1   in.) 

Rollout 
o 

,   .001   i 

ng,   in. 
Reading 

,   in. 

A 

n./in. 
ransverse ,$0/ 

ztri 

\ r Gage  Readings   (.000 
Anqular Position 

1    Axial 
Position j      0° 45° 90° 180° 225° 270° 315°    j 

Bottom #1 
!           n 
I          n 

m \V0 ^•O $4 \>?Ö \¥ o W,ö \t.0 
tti7 1 /,£? 3.0 \3.0 \3.0 \SrO \3.ö J. O 

Surface Finish, /> A 
Hole n 

Bluing  Pin  Rollout 

in.) 

Protr 
Perpc 

L 
Flush 
Capac 
Exit 

usion,   in. C > 

1 

ndicularity,   .001   i 
ongitudinal  , o03 ' 
i Gage Reading,   in. 
itance Gage Reading 
Burr Height,   in.    _ 

A_ 

i./in. 
Fransverse   , Ooo£~ 

US 

v Gage Readings   (.0001 
Angular Position 

Ax i a I 
Position 0° W 90° 180°    \ 225° 270° 315° 

Bottom 01    j 
n 
n 
Ki M H-Q 7,/9 HJ li,Q to 1.» 
«tfi ■ f-Ö    1 l.Q     \ (•Q   \ i.a   \ H'Q  \ f*t     1 *. o 1 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       H Quality Variable 
Specimen No.  b/^f^- "f" 

Hole Manufacturing Conditions and Procedures: 

Spindle,   rpm 
Cutt ing Fluid: 

Feed: 
Depth: (Ind. Reading) 

Hole #1 
Surface Finish, AA 
Protrusion, in. 

.3/-** Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal fl Transverse . QtyS 

Flush Gage Reading, in.   , OQy  
Capacitance Gage Reading   ' ~ 
Exit Burr Height, in. 

2J2JC. 

Axial 
Posi tion 

Bottom tfl 
n 
n 
M 
JL I 

Air Gage Readings (.0001 in.) 
Angular Position 

J^2. 

W 

770 
JuJL 

90° 

I 

180° 

7^" 

225c 

21 
y ^   \ /'<P   \l' O   UUL 

270° 

Z3: 

315° 

zs 
Hole n 

Surface Finish, AA     jJCz (Jk 
Protrusion, in.  Q  

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal O        Transverse »Qo3 

Flush Gage Reading, in.   f Qp   t^  
Capacitance Gage Reading 
Exit Burr Height, in. 

JL£1- 

Air Gage Readings (.0001 in.) 
Angular Position 

i    Ax i a 1 
Position 0° hS0 90° 180° 225° 270° 315° 

Bottom n 
n 

1              #3 m y.^ 3.0 I 6 iQ «^ ^ ,7 n 
Kl To ho h0 i-a &6 j>0 t<<? 
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1                                      MANUFACTURING REPORT:    TAPERED HOLES 

1   Test Scries      1/           Quality VariabJe                                                                 1 
\    Specimen ^Q. SßfCf 

1    Hole Manufacturing Conditions and Procedures: 
1 

1          Spindle,  rpm                                                   Feed: 
Cutting Fluid: Depth:   (T nd.  Reac ing) 

i          Surface Finish, 
Protrusion,   in. 

Hole #1 

n 
Bluing  Pin 

in.) 

Rollout 

!          Perpendicularity,   .001   in./in. 
|                Longitudinal    Q        Transverse tOo$$' 
1          Flush Gage Reading,   in.       , QC^L 
\          Capacitance Gage Reading      S.P& 

Exit Burr Height,   in. 

Air Gage Readings  (.000 
Angular Position 

|    Ax i a 1 
Position 0° '♦s0 90° 180° 225° 270° 315° 

Bottom H] 
j                 #2 
1               #3 

W< Vo \l..Q W0 Wo \y,6 \Mo J.0   1 
1               A5? \   JL.O 1 1.6 \hö \J,A \&(7 \Jl(? \lö     j 

Surface Finish,  A 
Hole HI 

A            /r~ ua Blui 

in.) 

ng  Pin  Rollout 
j          Protr ■usion,   in. 

sndicularity, 
ongitudinal 

i Gage Read in 
i tance Gage 
Burr Height, 

O 
|          Perpe 

L 
j          Flus^ 
|          Capac 

Exit 

.001   in./in. 
Q       Transverse   .OOdfT' 

g,   in.          Q 
Reading       J.'} ^ 

in. 

Air Gage Readings  (.0001 
Angular Position 

Ax i a 1 
Position 0° W 90° 180° 225° 270° 315° 

Bottom #1    1 
n   \ 
n 
ikL\ y.ö Tn 3.0 lO to ¥.0 v.d 
^i ^•^LJ ho   \ Q    \ o     \ MJLA y-o \ t'O  | 
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MANUFACTURING REPORT; TAPERED HOLES 

Test Series S~ Quality VarlabJe   
Specimen No. 3 ft fa J? 

Hole Manufacturing Conditions and Procedures: 

Spindle, rpm _^ 
Cutt ing Fluid: 

Feed:    ^_______^. 
Depth;   (Ind.   Reading) 

Surface Finish, AA 
Protrusion,   in. 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal i0O I     Transverse / 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

CLSL lr 
OOl 

2JZX 

Axial 
Posi tion 

Bottom <yi 
n 
n 
ik 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

JVLO- 
/*.? 
/O'0 
foQ 

w 

£3L 
JUX 
JL& 
£L£L 

90° 

LUL 
ILA. 
% 

180° 

I UL 

225° 

t 
JQ 0 

270° 

2z: 
SJ2- t 
ZLJL 

315° 

IUL. 
f. c 

SLQ. 

Surface Finish, AA 
Protrusion, in. 

Hole n 
2 V*-'/ Bluing Pin Rollout 

Perpendicularity, .001 In./in. 
Longitudinal ,/^j/ Transverse 

Flush Gage Reading, in.   *ßP^ 
Capacitance Gage Reading  jw? 
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom //I 
#2 

"IT 
IT 
#5 

m 
% 

w 

XUL 
MJL. 

90° 

nr 

180° 

M 
% 
'd 
i 7& 

225° 

JL£ 
2. i m 

270° 

zzz 
yt.g 

. o 

315° 

HZ ua. 
Itnn 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      S Quality VariabJe 
Specimen No. y/^y /? 

Hole Manufacturing Conditions and Procedures; 

Spindle,  rpm 
Cutt ing Fluid: 

Feed: 
Depth:   (Ind.   Reading) 

Surface Finish, AA 
Protrusion,   in. 

Hole 

3 2'3*~ 
#1 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal / ^^"Transverse i ffotJ^ 

Flush Gage Reading, in,    Q  
Capacitance Gage Reading  % pt/ 
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 
n 
IF 
#5 

M3L l ± 
ML 

W 

LLLL 

XÜ2 
_^2_ 

90° 

Kiä 

± 
ZJL 

180° 

I^O 
L&. 

+4- 

225° 

KO 
£_&_ 
t-o 

£JL 

270° 

/CO 

%£- 
uA- 

JUL 

315° 

ZJL 
ut- CL 
La. 

Surface Finish, AA 
Protrusion,   in. 

Hole HI 
Bluing Pin Rollout 

J2. 
Perpendicularity,   .001   in./in. 

Longitudinal   toO X. Transverse 
Flush Gage Reading,   in.           £ 
Capacitance Gage Reading        SüJüä ~ 
Exit Burr Height,   in.      

Air Gage Readings (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 
n 

IK. 
#5 

A50 

/iT.tf 
& 

90° 

KO 
IZH 
ObJCl 

% 

180° 

1<JL 
1UL 

ft 

225° 

1£JL 

tit 

270° 

/r>j2. 
tfrä 

CO 

315° 

/±A. 
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j                                       MANUFACTURING REPORT:    TAPERED HOLES                                        | 

1    Test  Series       C"          Quality  Variable 
j    Specimen No.   tJ£ IT 

\   Hole Manufacturing Conditions and Procedures: 

1 

«           Spindle,   rpm                                                    Feed:                                                         1 
1           Cutt ing  Fluid: Depth:   (T nd.   Reac ling) 

i          Surface  Finish, 
Hole #1 

AA             ,*,,£ Bluing  Pin 

1   in.) 

Rollout 
\          Protrusion,   in. o 
I          Perpendicularity,   .001   in./in. 
1                 Longitudinal  iQQl     Transverse/^C/Z. 
i           Flush Gage Reading,   in.             ^ 
«           Capacitance Gage  Reading      3£y 
\           Exit  Burr Height,   in. 

Air  Gage   Readings   (.000 
Angular Posi t ion 

I    Axial 
Position 0° 1 ^ 90° 180° 225° 270° 315° 

Bottom #1 \<.o \iO w* \W'0 \H.G VY<? Wc 
I            n b/,0 \/.lo |yj./? \n.o \T.O Vq.d \/2.0 
\          n \Si.o \$.o l i.o \7iO vv.o \lo <: a 
\         M Vs.a \Ho ±0 \y.o Vl.o i,p \(,.o 
\               #5 V*' ü \J.O \3.0 &• lAö Vlo \j,o\ 

Surface Finish, A 
Hole n 

A              tt-i^> Blui 

in.) 

ng Pin  Rollout 
1          Protr usion,   in. 

ndicularity, 
ongi tudinal| 

i Gage Read in 
i tance Gage 
Burr Height, 

rj 
Perpc 

1                  I 
1          Flus^ 
1          Capac 

Exit 

.001   in./in. 
Q0l    Transverse   .CO^- 
g.   in.       , OO 2~ 
Reading       3^JL 
in. 

Air  Gaye   Readings   (.0001 
Angular Position 

Axial 
Posit i on 0° h? 90° 180° 225° 270° 315°    I 

Bottom lt\ H'O tio fi-o \ //^ '¥* /Vä NO 
12    | —' —      j —_       i —" 1 <——   1 
^3   I in ' CO l.ö ^Q 9.0 

^^ -r. o 
A Jfi i* 1   1 ~lQ 3<0 ko r.o ^ #5   i to \ J'V 0 0     \ 0 *>o__\ t>Q\ 
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MANUFACTURING REPORT: TAPERED HOLES 

Test 
Spec 

Series   _to 
■men No. JL 

Quality Variable 

ÜMJI. 

Hole Manufacturing Conditions and Procedures: 

Spindle,   rpm 
Cutt ing Fluid: 

Feed:      
Depth:   (Ind.  Reading) 

Surface Finish, AA 
Protrusion,   in. 

Hole #1 

J2_ 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal i^gAi"Transverse  ^ 

Flush Gage Reading, in.   * OO I  
Capacitance Gage Reading   X P'H  
Exit Burr Height, in.   

Axial 
Position 

Bottom §] 
n 
n 

IM 
is 

Air Gage Readings (.0001 in.) 
Angular Position 

M0 m. 
SUL 

w 

rp 

&£. 
7JL 

90° 

1x4, 

ZJL 

180° 

tA 
%rsr 

225° 

iA^LL 
14 iü2 

270° 

ZLA. 
&J<L 

.0 
XZ 

315° 

/>Q 
J+CL 

Hole HI 
Surface Finish, AA    a o -a A. 
Protrusion, in.  & 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ,60 /     Transverse . go jL 

Flush Gage Reading, in.   , CJOX-  
Capacitance Gage Reading £ £ |  
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom ^1 
n 
it 
#5 

TEL 
*± 

w 

f 1&. 
~£L 

90° 

SLL 

EM 

180° 

/<r.? ¥'°  Krf /M 
ZJ1 

225° 

J^JL 

270° 

&£ 
1 

315° 

1M- I Ü2_ 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series  fr    Quality VarlabJe 
Specimen No. ij£ If- 

Hole Manufacturing Conditions and Procedures: 

Spindle, rpm 
Cutting Fluid: 

Feed:    ________ 
Depth:   (Ind.  Reading) 

Surface Finish, AA 
Protrusion,   in. 

Hole 
ftf-jry 

#1 

Perpendicularity, .001 in./in. 
Longitudinal .Co I   Transverse ,a 0 ( 

Flush Gage Reading, in.   , ()Ol  
Capacitance Gage Reading £*? *4  
Exit Burr Height, in.   

Bluing Pin Rollout 

Axial 
Position 

Bottom ^1 
n 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

&4. 
ijn /Iff t UJL 
LLQ. 

w 

YJL 
JJO 
144. 

90° 

1&0 

180° 

7*1? 
<?   /J'<p ZLo. 

V£,Q 

225° 

U+J2- ZM 

270° 

WLÜ- 
JS+6L 
W~ä- IM^L 

315° 

zzz 
I&JL 

% 
'JL z*. 

Surface Finish, AA 
Protrusion,   in. _____ 
Perpendicular!ty, 

Longitudinal 

Hole Kl 
Bluing Pin  Rollout 

.001   in./in. 
f?  Transverse 

Flush Gage Reading, in.   Q 
Capacitance Gage Reading 
Exit Burr Height, in. 

(0Q{ 

UL£L 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 
#1      _ 
TEE 
US 

i (M. 
I El 

W 

TK 
ILIL 
tf;Q 

90° 

ILA 

22: 

180° 

Tu 

H. 1 

225° 270° 

ZS 

315° 

UJL 

47 



1                                        MANUFACTURING REPORT:     TAPERED HOLES 

1   Test  Series     p               Quality Vari 
Specimen No.  3ß f/f 

Hole  Manufacturing Conditions and 

able 

Procedures: 

1 
1                                                                                                                                                             1 
1          Spindle,   rpm                                                     Fe ed: 

Cutting  Fluid: Depth: XT nd.   Reac ling) 

Surface Finish, 
|          Protrusion,   in. 
i          Perpendicular ily 
!                  Longitudinal 

Flush  Gage  Readi 
Capacitance  Gage 
Exit  Burr Height 

Hole n 
AA                  /*. x o Bluing Pin 

1   in.) 

Rollout 
0 

,   .001   in./in. 
O      Transverse      Q 

ng,   in.        Q 
Reading     «Ri* / 

,   in. 

Air Gage  Readings  (.000 
Angular Position 

i     Axial 
Position 0° | ^0 90° 180° 225° 270° 1  315Ü     1 
Bottom ti\ |, - — 

1 ,,— —   1       1 
n W-ö | , ' [■— —- '  //,<? 

!           n It o 9^ y/o \l/.J 9.Ö tf d w* 
\           »k Y'S \H'ß \?^ 7 O 1 ?'c 1-0 \i.a 
i           n r.o vtf ra Vc 7 Ö \~f.U c<v \ 

Surface Finish, f* 
Protrusion,   in. 

Hole #2 
A         rf.^0 Blui 

in.) 

ng  Pin  Rollout 

1 

0 
Perpc 

L 
Flusf 
Capac 
Exit 

ndiculari ty, 
ongi tudinal 

>  Gage  Read in 
.i tance Gage 
Burr Height, 

.001   in./in. 
■ /j^gii^Transverse   ,001 
g,   in.        ft 
Reading      J?^y 
in. 

Air Gage  Readings  (.0001 
Angular Position 

Axial 
Position 0°     ' ^ 90°      1 180° 225°    1 270° 315° 

Bottom 11 -^"  -   -^ "       1 —-    \ 
 " 

n \ (1 o /?  Ci 7.0 io /oa ifn 2. J 
n 9i0 v.? a ra 'A Q t o    1 Tr.n 1 L* 
M to Ji h   1 L C   1 n a H.* //.  0 f a 
»s fQ-Q  \ '7 0   \ 7 o 1 1} o   \ 10 1 //■ o I /f. o   | 
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INSPECTION  SHEETS  FOR TEST SERIES  7   -   PERPENDICULARITY 
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EFFECTS OF HOLE  QUALITY 

Test Series    _-Z    Quality Variable /?&£ PW QI Cy 4ARI TV ßeW\r/<>d  ~3* 

Produce Good Hole Using Following Conditions:    
Tools:     HH CenterdriH;   \^H>k  \i\.  pilot drill; Group  1,  Omark Drill  Reamer  (TLDZG^OARl-S) 

Spindle,  rpm J ^.5"  Feed:      ^/A^n   -* .<?//>A4 
Cutting  Fluid:   Sj-rtfij^JJo    ^n, usr^r Depth:     (Ind. 

Modify Good Holes Using Following Conditions: 
1001:     CiAaui'  2, ÜAiA&c Ütoi - RZArteti 

Reading)     /. 7^~r 

Spindle,   rpm 
Cutting  Fluid 
Procedure 

3 2i~ 
öj3u ft/iAtn—SaLfe/uT 

Zirr /-/trntx At/Gee .?r /// 
^ 

vi//; - ^ ti-rm r Feed: 
Depth: nd,  Reading)      /, / AQ 

Results:         Specimen No. ^ffi/ T 
Surface Finish, AA  

Hole #1 
•3 3c 

Protrusion,   in. ^   
Perpendicular!ty^   .001   in./gage length 

Longitudinal   .oo//-/»Transverse  tb%l//f)Ch' 
ush Gage  Reading,  In.       Olg  

Bluing Pin Rollout 
4 

Fl 
Capacitance Gage Reading: 212 Zö_ 

337 4ar 196 7o^ 

Air Gage Readings   (.0001   in.) 

j    Axial 
I   Position 0° 

0 
6 
Q 

45° 90° 

i   Bor torn fl 

_JQ  

Q 
n Q 

\            n ..Ö. 
1            uk ..    .Ä 
1     .. ,. ^ 0 0 Q 

on  

135° 

u2  
..a 

... a 
 CL- 

180° 225° 

._Q  
.--<3   a.— 

1 Q.     . 

270° 315°    j 

_P     . 0 

.._ö.. 0 

.O .._. O         1 
- ci..- . QL_ . 

O    J 
rt         1 

Ö 0        1 

Hole HI 
Surface Finish, AA     a. g  
Protrusion,   in.  ./$7  
Perpendicularity,   .001   in./gage  length 

Longitudinal ,*.•>?//,**   Transverse    , C So//vCA/' 
F^ush Gage Reading,, in. 030  
Capacitance Gage Reading:     3S"7  424 

Bluing Pin Rollout 

■^o       So% 

\ 

A_ r Gage Readings   (.0001   in.) 
Angular Posi tion 

I     Axial 
1   Position 0° 45° 

1 

90° 135° 180° 225° 270° 315°     I 

O       1 Bottom #1 6 ö 0 ip 0 a c? 
#2 0..  a.. 

0 

 O   .. 
.      O.. 

0 

..Ä  
O 

2       j 
1            n O 

M O <?       1 
1             #5   , fl Q . ..a r> „      c2_   . Q O   ,, <5>      1 
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EFFECTS OF HOLE QUALITY 

Test Series -Z    Quality Variable  P^/lfi>£rAölCuLA/ilTV Dei/JAT/c/J  -3" 

Produce Good Hole Using Following Conditions: duce Good Hole Using Following Conditions:        ——  
Isl     n Centerdrill;   19/6'«  \v\.  pilot drill;  Group  1, Omark Drill  Reamer  (TLD20A0AR1-5) 
ndle,  rpm 3 ZLS' Feed:     /JA*/r>   ~A.<* f&iA 

Too 
Spindle,  rpm Feed; 

Depth: Cutting Fluid:   SXJOMJiABJk    Scu ut'tfr 

Modify Good Holes Using Following Conditions: 
Tool:     Glaük 2. Q&AA*. Üfi«-L - KöAnesi 

A/n  -fltlirfM 
nd.   Read! ing)   JU, rr. 1 

■?Z<' Feed:   //AA/a - CL b'f/W  
Depth:     (Ind.   Reading)     / . /fi£ 

Spindle,   rpm 

Cutting Fluid:    ^SXo /)/Mrffl    3rtirc.<1/r 
Procedure:      ^rr   /-/ttti  AMCHG   A*  /*   TäAM*M££A£.  mrcmfl/, *irt/fir 

PöA  A/üMJAJAL   TA/TtAcfAenJce   T*e-AJ    ^AAA   .oco" heepr* u),r/ito.i XeAAteK 

Results:        Specimen No. $£)SC& 
Surface Finish, AA 3 4 
Protrusion,   in. » j 4% 

Hole #1 

Perpendicularity^.001   in./gage length 
Longitudinal .tf^Z^AO/Trans verse   ,eS\//*>CfJ 

Flush Gage Reading ,'in. ,07 ^f  
Capacitance Gage Reading: ^^Q  

Bluing Pin  Rollout 

^V 1?/. 

Air Gage Readings   (.0001   in.) 

0° 

0 
0 
O 
0 

 Annular Posi t 
|  Ax i a 1 
| Position 45° 90° 

1 Rntfom #1 . -.0 .. 

 o_ 
0 

—i? 
1    n c 
1    n ... J.., 
1    »k a, 
1    ,... n ä c Q 

on 

135° 180° 

.a. . -\ 

0 v? 
) 

. y*£- 

... Q     .. „..2.... 
L» Q 

225° 270° 315° j 

—-—_.. —— ■ O 
C 

 Kj_     .. c__ 
—0—. ..-.-Q-  c   1 
L a    .. a      . , L      1 

Surface Finish, AA 
Protrusion, in 

Hole »2 

A*L 
a3i* 

Perpendicularity, .001 in./gage length    / 

Longitudinal .^bV^/C/y Transverse . OS'S //*C// 
F^ush Gage Reading, inT    . pIQ     

3' Capacitance Gage Reading: 3^: 

Bluing Pin  Rollout 

70^ 

4      i 

^ r Gage Readings (.0001 in.) 
Angular Position 

1  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 0 0 . - 
**r 

t-     12 6... 
- 0 

0 
. ^ .„ 

C 

J5.  

1       n . 0   . 
c 1       Uh 0 0  1 

1     #5 C 0..  . c .  U  0 Q 0    .„, c     J 
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EFFECTS OF HOLEQUAL 17 Y 

Test  Series Quality Variable  /?£&££&M C U LAfJ^ TV UM. \&Ä ÜMiL  ~ 3 ' 

Produce Good Hole Using Followiruj Conditions:     
Tools:     n Centerdrill;   X^ldk   In.   pllol drill;   Group   1,  Omark  Drill   Reamer   (TLD20^0ARl-5) 

Spindle,  rpm 3 2.$' Feed:     tJAjUn    -zC   ' 
lepth:     (lr 

' t     ■ T ■■ W   flr— h4 , ,, , 

Cutting Fluid:   SjZUl4&&&    JSöi yU^Ol Dcpl Ind.   Reading)      /, ?S $ 
//M 

Modify Good Holes  Us.inij  Following Conditions: 

Tool:     C^a.'t'—Z   OMA/OC   lIjüinJikaaiejL 
Spindle, rpm  £ ^ ^- Feed 

Depth:  (Ind. Reading) IJULB^. Cutting Fluid:     ^y^/j^/^^^    SüjLM&OtX 
Procedure:    .^^r    /tefXA   AA/m£    3S.  J*    TÄftASlUKt&e:  ümCHiß/1  SCAV^f - 

Results: Specimen No. ^A, ^ T 
Surface Finish,  AA    «2. % 
Protrusion,   in. \JjLjL 

Hole  #1 

Perpendicularity^   .001   in./gage   length 
Longitudinal .ect/wcfj Transverse .oSS/s/vcM 

Flush Gage Reading,   in. . O 1 £,  
Capacitance Gage Reading: 4-IP  

Bluimi  Pin Rollout  ^ 

3 7^ 49C> 
7o 

Axial 
Posi tion 

Bouam £J 
IL 
_i3.< 
JfJt_ 

Air  Gage Readings   (.0001   in.) 

-ii. 

! 0O 

1 o 
o 

1   ^ 

 Angul 

45° 

ar_P.os.it 

90° 

I on  

135° 

o 
", ä " 
 O..   1 

 £  
c 

- J  
o 

...a." 
 C_- 

Q 1 -il- 0 

180° 

-O. 
.0. 

.i^... 

.XL- 

| 225° 

... JQ.. 
 O— 
._..i:.„ 
UJQI-  

270° 

._.-Ö.. 

315° 

- ^ 
0  1 

.....? 
 W  

■ ■ k-' 

Surface Finish, AA 
Protrusion, in. 

Hole n 

04. 
Perpendicularity,   .001   in./gage  length n./g 

^i-- 

Longitudinal ,to.i/ncU Transverse     .cS ^//^ ::- 
ush Gage Reading,   m. . C'*0  
pacitancj Gage Reading: VÖO j 

Fl 
Capaci 88 , 

Bluiiuj Pin Rol lout 

Axial 
Posi tion 

Air Gogo Readings (.0001 in.) 
Angular Posit ion 

JüliöroJl  
 #2  1 

JL 

0° 

0 
0 

£„. 

45c 

J2_ 

90° 

0 

135c 

 V 

O 

180° 

C 
0 

..Jl..-'. - 

225° 270° 

O  . 

315' 

o  ! ,-i 

1  0 

1 o 

p _ 
 o _ , 

 SL-J 
o 

0 , 
Q  ., 0  1 
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EFFECTS OF HOLE QUALITY 

Test Series _Z    Quality Variable /^f>£A/J)lCt/iARlTV üä.MATtQfiJ zJL 

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;  \<$li>k  in.  pilot drill;  Group  1,  Omark Drill  Reamer  (TLOZO^OARl-B) 
SPind1e.  rPm  JJ2-5I  Feed:     tfAA/n   -CtSffM 
Cutting Fluid:   S:-™a***>b    .Sü "*■*"- Depth:     (Ind.   Reading) 

Modify Good Holes Using Following Conditions: 
To01:    K'^ue Z  OMAKJC ß*'n-a*?*'**** 

'7£-7 
// / 

«JO - o- s-r/nt Spindle,  rpm  3 ^-<~  Feed: 
Cutting Fluid:    tfrty fifiAto    SEZ^äf DePth 

Procedure:      ^^r   rtfA/i   AfiJCtL*   St  /*    TZa*'&u'£-fSe' amcmn/, SUl/lir 

'■    Ufa 
h:     (fin f d.   Reading)        /. yg £ 

MaLtr to LA ntrf .Past rm^t TAme mt zAaMSj&m DtAetne*' 
mjjdJk oeaHEMMäSL miCdQJS£A££, /M sjaamm. - DULL. jMäM. /acr 
FüA   MmifilAL  M2X&££££äaL   TH£tJ    iCfil/H   ,666"tte£rt/t WlTMGR.\&£**e* 

Results:        Specimen No. £ /' 
Surface Finish,  AA 
Protrusion, 

Hole #1 

in. TWc. _ajL 

Perpendicularity,   .001in./gage  length 
Longitudinal .ggjAtOt'Transverse . C>51.J/Si/C/J 

Flush Gage Reading, In"           , qr?              ' 
Capacitance Gage Reading: 31*1  

Bluing Pin Rollout 

lo° 

Air Gage Readings   (.0001   in.) 

0° 

Annular Posit 
| Axial 
I Position 45° 90° 

1 Bnttom H\ 0 
0 

_0_ O 

0 
n 0 

1    n 0 
1    1^ 0 a Q 
1   . ^ <? .a 0 

on 

135° 

a 
1 a 

180° 225° 

 Ö_,. 
...a.-.. 
...a 

270° 

0 

315° I 

0 £        I 
...O... . 

-O-    - O   f 

- w— _ 1 

AA 

1±2- 
Ü. 

Hole n 
Surface Finish, 
Protrusion, in. 
Perpendicularity,   .001   in./gage  length 

Longitudinal .c^/AtA^Transverse    .,^5a3/,v^A>^ 
Flush Gage Reading, in.         , c ±~? ' 
Capacitance Gage Reading:     ^füj? 

Bluing Pin Rollout 

3ei S>°% 

A_ r Gaqe Readings (.0001 in.) 
Angular Position 

I Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

ßcttom ^1 O s\ 0 n ^ . J a 

l          n (2 . 
.. 0 

0 
0 .. 
0 

 2- 
0 

Ji  j  1 
Ö   ] 1         in 

M . ^5 0 v?  1 
1         #5 0 c 0 v  L-'..  . y' 0 0      \ 
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EFFECTS OF HOLE QUALITY 

Test Series -Z    d^aWti Variable  /g^^A'^/C(/iARlTY ÜM.W Tttfi) Z 3" 
Produce Good Hole Using  Following Conditions:        — ■ ■  
Tools:     #2 Centerdrill;   \3/6k  In.  pilot drill;  Group  t,  Omark Drill   Reamer  (TLOZO'lOARl-S) 

Spindle,  rpm J^jT  Feed:     ///fA/n   z4U$MM 
Cutting Fluid:   SjOüM&k&M    Sm \e£M£. Depth:     (Ind.  Reading) Reading)      i,7ST 

Modify  Good Holes Using  Following  Conditions: 
Tool:     ZS&üü 2. QAIAJSJH Üfi«-L-f\Gj\rteti 
Spindle,   rpm 3 2.<r Feed 

Dep 

d: /^f^tf - c- s-zm  
th:     (Ind.   Reading)        1,1 $0 Cutting Fluid:   ^rci/^M/f/}   Saufe/ur 

Procedure:     ^rr  /Vf^ri /l/i/r?^^  Ac /#   Z&UCZM&CSJC Mffcrrw, *M//[r 

FM rtinyHfi,'A<T ZrtKAfefierce  TH£ti   AfArt ■eWbcefcti MrtiQi,iAf**eK 
Results: Specimen No.J52i!SL^il_ 

Surface Finish, AA    4 <> 
Protrusion,   in. 

Hole #1 

f£ 
Perpendicularity^.001in./gage length 

Longitudinal .og//n>c^ Transverse . OS"////*€// 
Flush Gage Reading, in.      C 1 0           / 
Capacitance Gage Reading:  3 y y  3^7 

Bluing   Pin  Rollout 

43fc 
•70% 

i 

Axial 
Position 

Bnttom U 
12 
J3._ 
JA— 
JLSu 

Air Gage  Readings   (.0001   in.) 
 Angular_Pos.it 

O 

-O- 

45° 

a 

90° 

.. a' 

oji .. 

135° 180° 225° 

ö n iO 

. 0 
o  a 1 

 J_ 

270° 315° 

Hole #2 
Surface Finish, AA 
Protrusion,   in. TTTfl 

.iJL 
Perpendicularity, .001 in./gage length 

Longitudinal .^vZj^y Transverse «££_^^C^ 
Flush Gage Roadi.ig, Tn.    ■ g 2.^  

3 7y  
Gage Koadi.ig 

Capacitance Gage Reading: 

Bluing Pin Rollout 

s-n ic'/; 

Air Goge Readings  (.0001   in.) 
Angul ar Posit ion 

1  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

0 1 Bottom #1 0 
C-. 

. 0 

Ö Ö O Ö a <5 
1    n O 

.P 
o 

C 

p Ö 

0    . .0  . O  __ö  
1    n 
1       M a o 1 o 
1 .,   15 , o o . p ... ^ Q  . fi? Q o    1 
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EFFECTS  OF HOLE QUALITY 

Test Series Quality Variable /^££MM C y jARl TY üg. W\ f/CfiJ Z 3 

Produce Good Hole Using Following Conditions: 
Tools:     12 Centerdrill;   19/61« Fn.  pilot drill; Group I, Omark Drill   Reamer  (TLDao^OARI-S) 
Spindle,  rpm XZSL  Feed:     //>>/t//o   ~*   <> //>/* 
Cutting Fluid:   ^T-ya/i^yu?^    tSflll»kg^C Depth:     (Ind.   Read 

Modify Good Holes Using Following Conditions: 

iSg) /t7S5 

Spindle,   rpm  ^ ? <~  Feed: 
Cutting Fluid:    ^JtuoSZä    Süi*re/UT 0ePth: 
Procedure:      ^r   /-/CAt)   A/UCiL€   3S  /* 

HAA/ü - o- yr/w 
^ 

Z2 
i) nd.  Reading)       /./AO 

FQA MaMHsiAi-, irtKA ft fierce THeti  teAtA iMi&l&££mLM£ä£aJJi&*e* 

' 

Results:        Specimen No. 2. ßC T 
Surface Finish, AA    ty Q 

Protrusion,   in. »_LÜ 

Hole l\ 
BIuingP InRollout 

Perpendicularity,   .001   in./gage  length 
Longitudinal Atj/mjjj Transverse .e^iAfit.^ 

Flush Gage Reading,   in 
Capacitance Gage Reading: 

i&2JZ 
41-* 

3-1 3 
4<5X. re-/- 

Air Gage  Readings  (.0001   in.) 

{ Axial 
I Position 0° 

O 
0 
0 

45° 90° 

/^ 
#2 r 

1      n . o 
1      ^ ■L&JS. 
1.  15, Q Q 0 

on.. 

135° 

-_0.. 
0 
0.. 

... o 
._.,.ü-. 

180° 

O 
"Z'ä". 

225° 270° 

ö 

315° | 

ß_ Ö   ! 
O 0 0  1 

..Q  .... ö       1 

Q.. 
^ —1 
£3 

Hole n 
't/e Surface Finish, AA   ___^_ 

Prot rus ion,  in. t/4 <"   
Perpendicularity,  .001  in./gage length 

Longitudinal .gpVw^Transverse    >OSY//''c*' 
Flush Gage Reading,   in. , 02-fi   4 tf 

Capacitance Gage Reading: ^.ij 4c& & 

Bluing  Pin Roilout 

f*3t *s 

A_ r Gage Readings (.0001 in.) 
Angular Position 

| Axial 
Position 0° 45° 90° 135° 180° 225° 

0 

270° 

L5 

315° 

fi Q ö p *\ 

1    n c. 
. Q 

O 

0 
a 

O C 

o 0 

J2L - .. Ö-   
1    n O a 

A 0 f               a 

1    IS , 0 0  , o . y i.- ,•"> ö  1 

55 



LFFECTS OF HOLE QUALITY 

Test  Series    _J_    Quality Variable   /gy e£MJii CULARl TV  UC- i/sA T/OAJ ~ 3 " 

Produce Good Hole Using Following Conditions:        ■ ——— 
Tools:     Hl Centerdrill;   ISM  in.  pilot dril'; Group  1,  Omark Drill   Reamer  (TLD20I40AR1-5) 
Spindle,  rpm  ±££1  Feed:    /Y*A/o   -Q tü tfM  

)th:     (Ind Cutting Fluid:   ^rnU^AÜÜ    >S'oi.UiTrtr Dept id. Reading) l±2SS. 

Modify Good Holes Using Following Conditions: 
1001:      Citiaui'   2.    OfiiAAK ÜR^-L - f{cJ\f>lcK 

HAAJü - &■ 'SZ/W Spindle,   rpm  j? ^ ^-  Feed; 
Cutting  Fluid:    ^J^JSAZA    ScH'S/Vr 0ePth: 

Procedure:      $er   H£<\C   A/Vö^e    31  /*    X&AMUüSXZJEL  /WtTCrttfi/, *Mffir 
^ f d.  Reading)       /. /So 

JJhi/r   CocAr,«*/^   Pö^.r-j^i     Tastes-   ,„;   T/CA*/! t,**i,c   DifietnotJ 

Fürt.   tfüMifi.'A'-   Irt/trtf£AMCe   TH£fi>    teAfiA   JM&lMSgmiL VlirHGft.l-RfW. 

Results: Specimen No. 3"^- ^T 
Surface Finish,  AA 3 >. 

Hole #1 

SJL. Protrusion,   in.     
Perpendicularity,   .001   in./gage   length 

Longitudinal  o Transverse   ■ t$^\//*id^ 
Flush Gage Reading,   in. . Q 2.3  
Capacitance Gage Reading: y/^ ?^a  4* 

Bluing   Pin  Kollout 
\ 

7^a 

Air Gage Readings (.0001 in.) 

135°   180° 
{  Axial 
1 Position 0° 

n 

—. ...,«•.. 

45° 90° 

| Bottom 9\ - J. % 
1    n -tf-r 
1    n a 
1      UU .a.. 
1         ri ..   0 Q 

., 0 
0 

.0. 
.-Ci.... 

225° 

o _ 
^__ 

. J2_ 

270° 3 5° 

-25 l-J.'-  I 

-4, .5 . -J.l' 1 
ö C_ 1 

w?   J 
... 0   1 

... J2.. 

Hole #2 
Surface Finish, AA 
Protrusion, in. rzz^ /^^ 

Perpendicularity,   .001   in./gage   length 
Longitudinal .pca./,'jc^ Transverse    ..fr£■T/'-^CA' 

Flush Gage Reading,   in. , Oo I   
Capacitance Gage Reading: ^-^T  

Bluing Pin Rollou 

Tb'"', 

i     4 

A r Gage Rcadinqs (.0001 in.) 
Angular Position 

1" Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom H\ ^2'r - 0.? o. r a £ o 
n 

- O 
 &  

. o . 
 si.„. 

4 -.r 

 a... 
. o  

... j   . .  sy_-. 
..... J. 

0 - 

..-J2  
o 1    n 

Hk 
1    15 rtf.S -,i?..,5. -- - t j.^.L... _^v...i_. -O,^ -i'5. -<? r l 
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tFTtCTS  OFMOLE  QUALITY 

Test  Serifs JL Quali ty Variable £ 
Produce Good Hole U&i"n Fol lt)><iiig Conditiuns: 
Tools:     n  Cenlerdrill;   ig/P«   in.   pTTot drill;  Croup  1,  Omark Drill   Reamer   (TLOZO^OARl-S) 
sPind,e.   rPl" 3 ZS~  Feed:    ///?/>//-)    zO-tXI&ki 
Cutting  Fluid:    SxaJUiA&il    3ai u£&£. 

^i'i'! *y  Good HoJes Using Fu 1 lowiruj Coiuti t icur..: 
Tool:     " ' "   ^~'  "'~ "^"'  

Dep 
■■ed;     S/AAUl    ~C,L 
;pth:     (Ind.   Reading) Reading)     /, 2JilSi 

Spindle, rpm 
Cutting Fluid: 

C*£iXuJL~2L    i2MA£ji—Ati<<-L - fitzAMtfL. 
^ Z\' 

JZAALJ: 

Focd:   ///iA/j 
Depth: (Ind.   Reading)       > , /B? 

Procedure:     _£fr   &£&£   Afi/C*<*G   Ar   /A'    Z^MMSJL£MA£:   4M'£<-r/6ft/,   HAVtff— 

Results : Specimen No. 
Surface  Finish, AA 
Protrusion,   in. ^.£j£  

I in./gaqe lengtl Perpendicularity, .001 in./gage length 
Longitudinal ,10//«jo^ Transverse ^CS ■t/.tCf 

Fiush Gage Reading, in.    . O a.'S  
Capacitance Gage Reading:  */ ; -y  S' v 

131 ui ny P i r>  Kol lout 
; 

Air Gage Readings (.0001 in.) 

i  Axial 
t 

1 Position 

fltUtfllll M_-, 

J3., 
Jk. 

0° 

o 
I-Ö.5 

O 
Ö  - 

.„Angul 

45° 

3r-.P0s.it 

90° 

.. c. . 

o 

on  

135°  1 

o 
- ix_ 

0 \ c._ 

180° 

 Ü_ 

T.W .'..J.. 
.   -   W  

o 

270" 315° 

_w>  

IJQ. .. . 

._j[ 1 
 Q  
0  „ 1 

Surface  Finish, AA 
Protrusion,   in. 

Hole  ^2 

in./ga 

Oü- 
Perpendicularity,   .001   in./gage  length 

Longitudinal £&/,££* Transverse   ,tS ! /:^-K^ 
F^ush Gage Reading,   in. .Q "Zfi,  
Capacitance Gage Heading:     «j .-j  ■ 4/7 

■4^,0 

Bluing Pin  Rolloul 

ÜU ^ V* 

4      ^ 

Axial 
Posi t ion 

Air Gage Readings (.0001 in.) 
Angular Posit ion 

Bot turn J),. 
 #2_ 
 a— 

o 
o 

J3L.. 

45c 

J=LL 

.J  

90° 

- / 

J 

135° 

-/ 

180° 

- / 
2 

"b . 
..xJ JL 

225° 

-/~ 

..a. 
^2- 

270, 

-/ 

315° 

>>  
_-y_.. 

_u 1 
J  1 

i    J  ,, N      1 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable /^ry PFAßi C u LAß I Ty Dt i//A r/o/J  -3° 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;  19/6'«  inl pilot drill; Group 1, Omark Drill  Reamer  (TLD20«»OARl-5) 
Spindle,  rptn  J^^~  Feed:    f/Afi/q   ~fi <$ ffM 
Cutting Fluid:   ^TnAj}fi4ü    ^m u£-*/r- Depth:    (Ind.  Reading) 

Modify Good Holes Using Following Conditions: 
Too,:        Ci/tO.'?    2,    O/hAKX Öfi,LJ -fiirA~7_t?Jl 

L -757 

a MtC/ffinr., 

Am - c- ic&m. Spindle,   rpm  ^ 2. <- 
Cutt ing Fluid: 

Procedure:      Ser   HfAfi   Afi/GLC   .;?r  /tf    ljS&JU**l££££L Vmcntfl/1 $M1 fir 

Feed: 
Depth: % f nd. Reading)   /./SO 

Results:   Specimen No. 
Surface Finish, AA 
Protrusion, in. 

Hole #1 

L£k 
Perpendicularity, .001in./gage length 

Longitudinal •Ool//*ai  Transverse .ozo/wctf 
Flush Gage Reading, in.    ,& 2_fl  
Capacitance Gage Reading:     «/ -?Q  5*^ 

Bluing  Pin  Rollout 
t * 

7öfo 

Air Gage Readings (.0001 in.) 

0° 

Annular Posit 
| Ax i a 1 
I Position 45° 90° 

1 Bottom *1 -(5,5- 

0 
-a .L 

0 

-AS^ 
l    n -c.i 
I        ^ „<?, 
1        XL ~ö.r 0 O 
I -Ä5 ■ 0 Q 0 

OJ1  

135° 

-0,*  
... .fl.. . 
... a ... 

I Q-.. 

Hole HZ 

JL£L. Surface Finish, AA   
Protrusion, in. , /■< "2, 
Perpendicularity, .001 in./gage length 

Longitudinal .e^/Z/^p Transverse 'tsz/yfJc- 
Flush Gage Reading, in.    .Gl^ß  
Capacitance Gage Reading:       ^ffa 

180° 225° 270° 

-o.r 

315° 

.--.<?..s:.... -O..S- 

.r.^.5._. 
a  

1 „..o__- 
0 

 a.__ 
C3 

-0.5- 
cl  1 

a 
0    1 O <p    . 

Bluing Pin Rollout 

3r?,    . IWo 

A_ r Gage Readings (.0001 i 
Angular Position 

Li 

\ '  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° | 

1 Bottom #1 -ö.X -as ~c.t -ö.S -Ö.5 -O.S -as 
1    n O 

0 

__o.  
O ... 
O 

0 

O 
...-JÖ_- 
0 

Q 0    \ 
I     /n 

0 
a ... 0  1 

1       A n 0 0     ! 
1       #5 0 O a . O _a.   . j? Q Q     1 
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EFFECTS OF HOLE QUALITY 

Test Series    —Z    Quality Variable  P^fi /^A/?/ CutAfilTy De IS/A r/o/J  -3° 

Produce Good Hole Using Following Conditions: -  
Tools:     #2 Centerdrill;  \^HÄ  in.  pilot drill;  Group 1, Omark Drill  Reamer   (TLDZCMARl-S) 

>th:    (ind Cutting Fluid:   ^TeitilViüH    Sat Ut'rtr Dept d.  Reading)      A yS'S 

Modify Good Holes Using Following Conditions: 

Tool:    frfMi' 2.   QfitAK*   Ü/i<u-R&\meK 
Spindle, rpm 
Cutting Fluid: 

Procedure:      $er   HeAlX  ArtCiL£   A* &£   TTtavlketZr  tima7M/i*<.rt/*r 

 3z<r „,_  Feed: ///i*//i - & yz/ar 
(Ind.  Reading) Depth: /'/SO 

Port /vam/A/A^ IrtKAfefootce  TH£ti   teArt   ecChttfc/i wir/tQi.irRfwi 
Results: Specimen No. <&^ /'.g 

Surface Finish, AA     
Protrusion,   in. 

Hole #1 

XL Bluing Pin Rollout 

.    ./r.ü  
Perpendicularity,  .001   in./gage  length 

Longitudinal       Q        Transverse   .orST/wcy 
Flush Gage Reading,  In. , C>1-~7 
Capacitance Gage Reading: T4P 

3^T 4 *" 
7o 

! 

Air Gage Readings (.000.1 In.) 

Axial 
Position 

Bottom U 
M. 
Ji._ 
M. 
JLL. 

-.__Angulac_pDS.it 

0 
o 

. o.. 

45° 

 CL, 

-O. 

90e 

 d.. 
._ a. 

_0- 

or» 

135° 

.^2  
__ä  

<?. 
. o ... 

Hole n 
Surface Finish, 
Protrusion, in 

AA 3^ 

Perpendicularity,  .001   in./gage  length 
Longitudinal .^y;-..'. 

Flush Gage Reading; in, 
Capacitance Gage Reading; 

Transverse 
O "3 0' 

180° 

.a 

225° 

.„«3..-. 

270° 315° 

O 
„jj .... . ü        1 

.. a._ _ JJ      ! 
 o  

 s2  Q       J 

?% s-" 

Bluinq  Pin  Rollout 

Toy 

A_ r Gage Readings 
Angular Posit 

(.0001   in.) 
ion 

I'  Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

L-BottOWJl  r        n 
A a 

Q .L—-.„y —   ->.... 

iV? 

'            - I 
1            n 

o 1            A n „.'          1 
1                 #5 ^ .„ ffi . >«C.       ■■!       - 

■! 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable      P^/jfie^atc cUAA'/7 y   OtWA rj**/ 

Produce  Good Hole Using Following Conditions: 
Too Ii:    il Centerdrill;  IS/t*»  in.  pilot drill;  Group  I, Omark Drill  Reomer   (TLDZO^OARl-S) 

Spindle,  rpm  3 25  Feed:    jMeüX ' £.'. Sj^XL  
Cutting Fluid:      STaa/)Axo    Macre^t- Depth:     (Ind.  Read ins)       A 7 V *: 

Modify Good Holes Using Following Conditions: 
Tool:    IZuÄEiili Zfc-   <?AjM/t PR/LL  XCArtcR ^ 
Spindle,   rpm  ? ^ <- Feed  . *. ■   ~ -ed:   tfam -CtZ.IfM 
Cutting Fluid:      Sri>fifiA/fü    Sa/ i^A/r Depth:     (Ind.   Reading) 
Procedure; 

/tS/0 

Results: Specimen No.Slß 2- T 
Surface  Finish,  AA    ^ 2 
Protrusion,   in. .2^*3 

Hole #1 

Pe rpend i cuI a r i t y^ .001 in./gage length 
Long i tud i nal..Y ^e^Transverse ,C.S i//' ^ 

Flush Gage Reading, in. 
Capacitance Gage Reading: 

C2' 
• c 

Bluing  Pin  Rollout 

loK 

Air Gnge Readings   (.0001   in.) 
AngalacEßSJJt on. 

fiAf  

|  Axial 
j Position 0° 

c 
c 

45° 90° 
1 ' ' 
j Bottom >t\ 

...-.0- .. 
Ö 

\—              It 2 o 
1       n .- c 
1       HL 

1     *q 

135° 180° 225° 270° 315° 

■ o  Ü. .. , 3 p c       \ 
0  & _,  i2„. c     1 $ -£      \ - \, c      \ 

Surface Finish, AA 
Protrusion,   in. •^2-^ 

XÖ. 
Hole «1 

Perpendicularity, .001 in./gage length    ^ 

'" ,»r,5V.,vVr.-'- 

Capacitance Gage Reading:     ^^O^, 

Longitudinal .^r^:..:  „Transvers 
Flush Gage Reading, 'In. '       . p^.^ 

Bluing Pin  Rollout 

^ 

//•' 

A_ r Gage Readings 
Angular Postt 

(.0001 in.) 
ion 

1  Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° | 

Bottom )C1 / 0 •3 
•> -; -! 

■; 

[—  n -A... J 

Yc'.'sr 

 «i1"  
■• 

1       ^ 
i'j.5 •v ^, r + fi-T 

0 

1       A . ^ ^.5- io.S   ! 
1     15 (5 & 0 .-* Q_ Q ff . o  i 

^/-  / 
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EFFECTS OF HOLE  QUALITY 

Test  Scries Quality Variable     Ptft ffy ül^^Wd V   ümAlMkL   I  J' 

Produce Good Hole Using  Following Conditions: 
Too 1 s:     n Centerdrill;   19/6'(  in.  pilot drill; Group  1,   Omark Drill   Reamer  (TL020'(OARl-5) 
Spindle,   rpm  3 2LS  Feed:    A/A^^ - O. jJ/'/tj  
Cutting  Fluid:      STat>nA*D    Jncir^r- Depth:     (Ind.  Reading) /. 7/jT 

Modify  Good  Holes  Using   Following  Conditions: 
Tool:    LV/;^/<J/ gfc- ^A?/?/<^ £&u &£&££JL 
Spindle,   rpm Feed:   //i/r-tf -^ sV"/?*/ ^/t^   

Depth:     (Ind.  Reading)        /. C. Cutting Fluid: 

Procedure:       .$ ^r 665^   /l/Vt it'   J'siV TTCrts/lfertSf /?Mtt w'..   SsjiUiiL  

Results: Specimen No. ££ ^C7" 
Surface Finish,  AA j^ 

Hole  lt\ 

'zsT Protrusion, in.   
Perpendicularity, .001 in./gage length 

Longitudinal .oc/A-. ''Transverse .OSS.   w.-w 
Flush Gage Reading, in.    . C3$  ar-i 
Capacitance Gage Reading:    ^.ÖO 35-^ 

Bluing Pin Rollout 

75% 

( 

FAf- 

Air Gage Readings   (.0001   in.) 

0° 
- —- 

c 
0 

Anaular  Posit 
j     Axial 
I   Position 45° 90° 

1   Boftqni   /I" O 
f->       n £ 
1          n 

pi 
..J ... 

O a 
1                    M 

on 

135° 180° 225° 270° 315° 

O 0 o O       1 
**■  .0. _ 

".'-Q. r 
.... -JL-.. 

 i2  

O       i 
^..--Q J 
_-0  

Surface Finish, AA 
Protrusion,   in. 

Hole n 

. %£& 
JJz. 

Perpendicularity, .001 in./gage length 
Long! tudina 1.0?^/^^Jransverse 

Flush Gage Reading, in.    . O.-J 
Capacitance Gage Reading:  _3J*S. 

tA&zZn 
3 TO 
3CC 

Bluing Pin Rollout 1  i—^ ^~        ty 

lo^ Vo 

A r Gage  Readings (.0001   ii 1.) 

Angular Position 
1     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 

j 

315° 

r^ <3 rj ^ 0' C- L C        1 
HI 0 

■^ 

■•— 

__£  
1                 »\ 

' O 0 C' \                 Hk    . n w1         ^ 

1             #5 

^-_.;' 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     PenP£*a,<LULAjt.ny   D^JAT/CA/  - 21 

Produce Good Hole Using Foilowing Conditions: 
Tools:    n Centerdrill;   IS/SA in.  pilot drill; Group  1, Omark Drill  Reamer  (TLD20'«0AR1-5) 
Spindle,  rpm  ? ^^  Feed:    /-/A^A ~ ö, * 1 f*1        
Cutting Fluid:      SzamUUL    SaAuXJCeCC Depth:     (Ind.  Reading)       /. J/^T 

Modify Good Holes Using Following Conditions: 

Spindle,  rpm 
Cutting Fluid: 

Feed:     /farfg -tf.^/fM 
Depth 

:     /MM 
\\\     (Ind. Reading)       1,8 JO 

Procedure:       ^ FT //f/l/g   ArtQtG   3' /A/ TKrt/Si?£*& OMELCOUS^   5<*filäC  

CeNTf&MG   An(fiu teufe /A/   S£M£l£LzzJliMJL ffie/W   //oie-  

Results:        Specimen No ■ Sb CiCT 
Surface Finish, AA          a. y 

. 2.4 -LT  " 

Hole #1 

Protrusion, in. __  _. , _      
Perpendicular!ty^.001in./gage length 

Longitudinal QQ^.  Transverse . &^3 
Flush Gage Reading, in.    > 0 2."?  
Capacitance Gage Reading: 4-Ö0 r 

3 

Bluing Pin Rollout 

•74* 

FA/ 

Axial 
Position 

-BoltaaJLL 
i2_ 
JLL 
Jk. 
1L. 

Air Gage Readings  (.0001   in.) 

0 
■5 

_An9alat_£os.iJt 

45c 90° 

iß    f 

Q 

on 

135° 180° 225° 270° 315° 

<? ... o 0 o a     I 
-/ tx 3 .;..j,_u^_ . 

<Q _ o  .o ... o 
r jQ  0       ! 

Surface Finish, AA 
Protrusion,   in. 

Hole n 

Perpendicularity,   .001 
Longitudinal    QQ I 

JL± 4R 
n./g 

Ji. 

Flush Gage Reading, in. 
Capacitance Gage Reading: 

gage length 
Transverse  Ö £*( 

4/0 

Bluing Pin Rol lout 

50% 

Air Gage Readings  (.0001   in.) 

0° 

Angul ar Position 
1    Axial 

Position 45° 90° 135° 180° 225° 270° 315°    | 

a a <-> A fl ö 0 ^       1 
1                 #2 a... 

_ o 
o p a  Ö _ 

. O  
o 

<2_ 

O 

0 O 
1                 n ,.._.ö..,. 

o 
o o 

\                 M c o o     1 
1              #5 
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IFFtCtS OF HOLE  QUALMY 

Test Series Quality Variable      /^ 

Produce  Good Ht)lo Using Following  Condi 11 on s : 
Tools:     12  Centcrdrlll;   1^/6^1  in? pilot drill; Group I,  Omark Drill   Reamer  (TLD20'»OARl-5) 
Spindle,   rpm  J Z5  Peed:    //^v^ - Ö.SlfW   
Cutting Fluid:     Sraüfi^ts.D    ^aLvertr Depth:     (ind.  Reading)       A Tj V* 

Modify Good Moles Using Followlmj  Conditions: 
1001:   IZu^AÄLzk   rtAtMk. QfaLL ßj&mgji 

A tLK. 

Spindle,   rpm ? ^ <- Feed:     /jAA'j)  -&. 
Cutting Fluid;    ^zjifi/lAflti   5a^j^^£ DcPth:    Und.  Readtngl 
Procedure:        ^ &r    /^xn   AAfCLtr   J'^A/  T^AA/^^^SC ÜMMSUZaiaCt   SsJSlMC 

C£NTtAiAJC    /H/CAV cr..i/'f   y*J   3&Mäij£-SZjMiiJL   ^A'^A^l    /far  

Results: Specimen Ho.S/i£CT' 
Surface  Finish,  AA      JLi 
Protrusion,   in. LJLAS 

Hole  /Cl 

Perpendicularity,   .001   in./gage   length 
Longitudinal .^a/nt^Transverse , £££/ui£it 

Flush Gage  Reading,  In. .O a.ft  
Capacitance Gage Reading: ^^^ j^ 

Bluing  Pin  Rollout 
%       i 

?<>% 

} A 1 

Air G.ige  Readings   (.00^1   in.) 

180° 225° 

. C. 
±.CJL 
- a  

O 

CL-   . 

nv 

 ^2  

315° 

_M_ 

Surface Finish, AA 
Protrusion, in. . 2^ 

l£L 
Hole n 

Perpendicularity, .001 In./gage length 
Longitudinal .^Vy.^.y, Transverse ^ 

Flush Gage Reading, in. 
Capacitance Gage Reading: VPB .405 

Bluing I'in Rol lout —    —r   i 

-if" 

A r Gage Readings (.0001 it 
Angular Position 

'•1 
j  Axial 
Position 0" 45° 90° 13b0 100° 

«5 

225° 270° 

o 

315° 

o  i C c1 f 0 O 
1       #2 a 

- c 
 Ö 

CL 
.. . .c 

 O .  o... 
 ^^ 

__£?.  
1       n 

ah c   . c  1 
1       ft   . 
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EFFECTS OF HOLE QUALITY 

Test Series Qual ity Variable j^ 
MAX.  I/yr6/ir£*£*ce 

Produce Good Hole Using  Following Conditions: 
Tools:    Hl Centerdrill;   19/6'«  in.  pilot drill; Group 1,  Omark Drill  Reamer  (TLDZO'iOARI-S) 
Spindle,   rpm  3 ZS  Peed:    /^V/J - CSlf/^  
Cutting Fluid:     SxMäMRä    5aiJ!JLd£. Depth:     (lnd~  Reading)       /. US. 

Modify Good Holes  Using  Following Conditions: 

Spindle,   rpm 
Cutting Fluid 
Procedure: 

         :? .2. <-  Feed: 

STcn/iArfii \Sö/ veA/L        0ePth: (Ind.   Reading) /. f>/p 
JLET    S/fAÜ   A/VQ4.€   Jr /V 7?trt/Vir£/iiC QMe&JZSäC*   SsjSlä£L 

££NTf&ltJC»    Mitto Score  M   Xr/rfÖt.e' — ÜttlU ftiCAM   S/Qier  

Results: Specimen No. ^-f / fi 
Surface Finish,  AA       x </ 
Protrusion,   in.  , g 28 

Hole iM 

Perpendicularity, .001 
Longitudinal   ^ 

JL3d 

Flush Gage  Reading,   in. 
Capacitance Gage Reading 

in./gage  length 
Transverse  .Of J^.VA; . 

C26 
i3g 

•9» - 

36ö 

Bluing Pin Rollout 

,Qr *''.'•*>: 

75-% 

/'/\/ 

Air Gage Readings (.0001 in.) 

0° 

o 

Q 

Annular Posit 
i  Ax i a 1 
I Position 45° 90° 
i 

 ~m*        ■-' 

o 
| >  n ,. 

1    n .. o 
i    hh n 
1    Ift Opf't 

.on... 

[ 135° 

a  
D 

...  a 

180° 225° 

k5 

270° 315° 

 a  
.....o. _. 

p 

.-1 >•     i 

Q ö  1 
o  XL..   . 

Hole #2 
Surface Finish, AA 
Protrusion, in. t —  i fc1 

J-X. Bluing Pin Rollout 

Perpendicularity, .001 inT7gage length 
Longitudinal p Transverse . CSlr 

Flush Cage Reading, in.    . g 2 g  
Capacitance Gage Reading: _i2£. -A-oo 

la* /o 

(Ai -- 

A_ r Gage Readings 
Angular Posil 

(.0001 i 
Ion 

id 1 
1 

i 

P Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom It] o Q C ö 0 o 0 Ö 
+ -■>     M .. a-.. 

o 

0 sO o  O..- 
. ... o  

Q 

-Q  ß. J 
9 1       *} -0 

0 
.. .0 

Q 
..o..,_ 

Q.  Itk O 
\              15 .:<r'>- 
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EFFECTS OF HOLE QUALITY 

Test Series        7* Quality Variable     P^ 

Produce Good Hole Using Following Conditions:     '—  
Tools:     n Centerdrill;   \<iHik  in.  pilot drill;  Group  1, Omark Drill  Reamer  (TLDZO^OARl-S) 
Spindle,  rpm  3 2.^  Feed:    //^//j - O. Slfsl 
Cutting Fluid:     Jrcft/Mfltf    J0cKf//r Depth: (ind. Reading)        /■ TZ-T 

Modify Good Holes  Using Following Conditions: 
1001:      L&LÜ&JJu ZG    OMAAk M't-t-   &£&41£Jl 
Spindle,   rpm  ^ 2- <r.  Feed: 
Cutting  Fluid:     ^Za/i/^rftf    Sat l/efl/f DePth: TTndT 

/MMl -CZJfrt 
Reading) 

Procedure; 
V£. 

Results:        Specimen No. 3"C* 3 P 
Surface Finish,  AA 3^ 
Protrusion,   in. ,2^^ 

Hole #1 

Perpendicularity, .001 in./gage length 
Longitudinal .ocy/»j^1'ransverse . ^< 

Flush Gage Reading, in.      , ." a.' 
Capacitance Gage Reading: 

M±. 

s&z. 

fAf 

Axial 
Position 

B"ttom j} 

J..?. 

JJL 
li. 

Air Gage Readings   (.0001   in.) 
 Angu.lac_ED5.iJt on  

Bluing Pin  Rollout 

"% 

i 

o 

45° 90° 

 o"" 
o .. c? . 

135c 

 SSL- 

-i....- .a 
0 

180° 225° 

J2_ 

 ^_ 

270° 

 fl  

315° 

i_X 
_o__ 

Surface Finish,  AA 
Protrusion,   in.   .2.79 
Perpendicularity,   .001   in./g 

Longitudinal 

i^_ 
Hole HI 

Flush Gage Reading, in. 
Capacitance Gage Reading: 

gage length 
^ Transverse ,c <-••/_.. '■- o 

54 3^6 
37^ 

Bluing Pin Rollout 

i      | 
i 

-To"', 

A_ 

0° 

0 

r Gaqe Readings (.0001 in.) 
Angular Posi tion 

1  Axial 
Position 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 n o n o o Q 
1 .   ^J2 <L_.. 0 c- 

.o  
0 

 .o._ 
. ...c... 

U   - 

^1 
1       n .._.c.,. 

0 
.  o o a 

1      ^ O o . & 
1      IPS 
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EFFECTS OF HOLE QUALITY 

Test Series        "/ Quality Variable     Pi 

Produce Good Hole Using Following Conditions 
Tools:    #2 Centerdrill;   19/6't  in. pilot drill; Group 
Spindle,  rpm     3 2.^"  Feed: 
Cutting Fluid:     STabpAAD    5oi.vf*fr- Depth 

1, Omark Drill  Reamer  (TLDZO^GARl-S) 

Tii nd.   Reading)      /. T/.C 

Modify Good Holes Using Following Conditions: 

Spindle,   rpm n 2,<rt 
Cutting Fluid:     .ST-^/JUX'/J    .S^/ ^^y,//- 

Feed: 
Depth: 

/Mtfn -crjfM t nd,   Reading)       /. P./0 
Procedure:       ^ Fr    /yg^   Ar/bl*   3' /*/ r?fA//&r£rt&e äM£LZ&aC   ?<,*/äC  

ceNTE&ttüG  £ajjjSiLSJCü££~MU s&Miu^LzzJMtU-SL&eaea. /rar  

Results: Specimen No. S^GCf 
Surface Finish, AA    2 X 
Protrusion,   in.  .2,^ 

Hole #1 

Perpendicularity,   .001   in.Tgage  length 
Longitudinal .^C/Z/CATransverse  ,p$4//AJJ 

Flush iiage Reading,   in. ,07-S  
Capacitance Gage Reading: ?8/  

Bluing Pin Rollout 

70% 

Ai r Gage Readings (.0001   in .) 
Anoulat Po&i t on 

j     Ax i a" 
|   Position 0° 45° 90° 135° 180° 225° 270° 315°    1 

1 Bntrom It     . o 
D 
O 

 ©.,„ 
 „^._. 

o 
a.... 

O n O C c 
j                 #2 

 ^  
....'6.  

 Q  

Q o 

c O        1 
1           n Ci &        1 

ML o o . o      ! 
L-         15,..,. { 

Surface Finish, AA 
Protrusion, in. 

iXl 
Hole §2 

ISO 
Perpendicularity,  .001   in./gage length 

Longitudinal .^g^ >y.r,v.Transverse   oi>Z-At 
Flush Gage Reading,   in. 
Capacitance Gage Rearding 

0 2,^ 

££0 ■3tB 

Bluing Pin Rollout —^^—j 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

tottamJ] 
n 

t 0 0 t ö ^ o       ! 
....ß_.. 

-   Ö  ■ 

O 0 _Ä-— 

,/1 

..XI  ,..p  CJ 
O o        1 

1            n 
0 

„ a. . a ö      1 
\               M o ,-? ö Ö      1 
1              #5 

rV^'W- 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable      PeK F£* ütf-U LAAn V   Dtl/ZATJOA/   '   3' 

PruiJuce Good Hole Using Following Conditions: 
Tools:     ttl  Cenlerdrlll;   19/6A   in.  pilot drill;  Group  1,  Omark Drill  Reamer   (TLDZO^OARl-S) 

Spindle,   rpm ^2,5  Feed:     W'S') -ÖSlfAi  
Cutting Fluid:     SToßAAAO    Jocnr^r Depth:     (Ind.   Reading) 

Modi fy Good Holes  Using Following Conditions: 
Tool:    Lkui&SLäA ze <2*UIAJ:    MILL KtrsiMfrü 

LJUS. 

Depth:     \\nt 
Spindle,   rpm  ? ^ <-  Feed; ^ 
Cutting Fluidl     SröpfiAAttf    $Q/ T&dÄt           Depth:     (lnd.' Reading)^' /'. - / j 
Procedure:       .^ ^ /    &£Aä   /IrtQitT   JlsV  TMs/irZ/iSC  iU&eLZ&aC   SsMd£,  

HüLS .£e<.Ar/ntft faiiT/ürt lAAue it/ T/{s\A'ZV£/tt£ forfeir/Ay vu*''* 

Results:   Specimen No.^^^f ^ ^ 
Surface Finish, AA  ^ä' 
Protrusion, in. . ." :' / 

Hole #1 

Perpendicularity,   .001   in./gage  length 
Longitudinal . gg ^V/^ /^Transverse   . «7 5 'f/'Vc.'- 

Flush Gage Reading^in. 
Capacitance Gage Reading: 

ransverse 

Tsö ■372. 

Bluing Pin  Rollout 
   5- ^ 

etJL 

Air Gage Readings (.0001 in.) 

0° 

p 

 a  

 Angul 

45° 

aC-Eoii t 
j     Axial 
I   Position 90° 
i 
1   Bottom   #1 .. 0 

.    0.. 
 £2  

Q 

/TJ 

n J? 

1            ^ .. 0 .  . 
1                    ML 0 
\                    11  —  

on _ 

135° 100° 

 Q  
. .0.-.. 

..   0 

... &  
.. A.. 

225° 270" 315" 

- 
t?       j 

jf.Z. P    „ 
 Ö  
._<?  

Hole #2 
Surface Finish, AA  30  
Protrusion, In. t^jJLa  
Perpendicular!ty, .001 in./gage length 

Longitudinal 4o,i/'"'c"  Transverse .af^^/'ve«. 
Flush Gage Reading, in.      > CZÖ  
Capacitance Gage Reading:   ^-fi-fT +47 

Bluiiui  Pin  Rol lout —^ x 

80% 

A_ 

0° 

r Gage Readings   (.0001   in.) 
Angular Position 

\    Axial 
Position 45° 90° 135° 180° 225" 270" 315" 

1   Bottom #1 0 Ct 0 O 0 0 Ü 0      1 
1                  #2 6 0, 

..    ,0 . 
O 

.0._ 
- O _ 
.   .0.... 

g 

 Ä_ 
 o_ ' 0 1                  ^ 

-i* /T      . CJ       I 
1             #5 

Vo 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     P^/gPC/VJI,<n/tAA/7*   DMATJOA/ - 3* 

Produce Good Hole Using Following Conditions 
Tools:    n Centerdrill;   la/S^  in" pilot drill; Group 1,  Omark Drill  Reamer  (TLDZOAOARl-S) 
Spindle,  rpm 3 2.S  Feed:    fjfa/Zi - O.S'l/'/l  
Cutting Fluid:     ^ToMAAO    ^a^tr^r DePth:     (ind.   Reading)       /, r/ ST 

Modify Good Holes Using  Following  Conditions: 
Too,:    VKifteASiZe   G/vMt MILL KeAMfA 

zi'i d. . lOb 

Spindle,  rpm  g ^ <- Feed: 
Cutting Fluid"!      ^-r*pfULAo    Sn, tsiFA/T Depth: 

Procedure:      $ fir    MfAA    ArtGlC   3*/*/ TXM&re/iSe  tiMnr/*<Sj   SutlML 
(Ind.   Reading)      /. fj/ Q fa' u    , / ' 

CeNTtRltüG   eiUSMiLSCa££ (rt   XP/rfJH.e' — ÜXtU ffi£AM   Mate  
SHALL.QW  äV    -Q&C"   TtftftCO'S/A/*  UVTtt   U/V£€/lStZ€  ORlLL-fäMeA 

Results:        Specimen No. ^■CS'ß 
Surface Finish, AA     Jjy 
Protrusion,   in.  .2-3 2*  

Hole #1 

Perpendicularity, .001 in./gage length~ 
Longitudinal.^iiy/^c.'. Transverse ,65S//*/c/r 

Flush Gag»». Reading, in.     ■ ^ 2C  
Capacitance Gage Reading:  ^09  

Bluing Pin Rollout 

-7fV. 

F*i 

Ai r Gage Readings (.0001   in .) i 

JVnaular Posit OJL 
T Axial 
!  Position 0° 

o 

45° 90° 135° 180° 225° 270° 315° 

1 BnrroniJ.l   . . „.a _ 

o 

Q •^ a i.   '               | 

1—■          #2 

o 

,<?  XX. 

Q 

 £2_. ü ^   i 1           n  o.„.. 
0 

i &   i 
i           ä\. Q a o 3 o       \ 
 i\ 

Surface Finish, AA 3^- 
Protrusion,   in. . '2.4'0 

Hole n 

Perpendicularity,   .001   in./gage  length 
Longitudinal ,^/r/o^Transverse    ■ &$■$/''' c .« 

Flush Gage Reading,   in. . gjLjg  
Capacitance Gage Reading: C <?•/    ~^ 

Bluing Pin Rollout 

75 ■' 

r/iy 

^ r Ga^e Readings 
Angular Posit 

(f0001   in.) 
ion 

1    Axial 
Position 0° 46° 90° 135° 180° 225° 270° 315°    I 

Bottom #1 
\—      n 

O r> 0 o C 0 J      . ">                1 

Q-  
- 0 

n 0 

 d""' 

_0    J 
1                 #3 --0 .- ...c . ...0- 

Ö M -Q Q    m ö      1 
1               #5 
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EFFECTS  OF HOLEQUAL IT Y 

Test  Series Quality Variable     /^/?£££käH^U^ULX   Di&Mr/cA/ 

Produce Good Hole Using   Following  Cofiditi on s ; 
Tools:     Hl Centerdrill;   19/6^   in.   pi lot drill;  Group  1,   Omark Drill   Reamer  (TLD20'«OARl-5) 
Spindle,   rpm  3 2.S Feed:    //*,>/£ - Ö. Sjj^Hl  
Cutting Fluid:      SrcöpAKD     ^gcnr^/r Depth:     (ind.   Reading) /. 7 ' ^' 

Modify Good Holes Using  Following Conditions: 
7001:     J/AIÜ&UJ. Zt- &A7SMt M/LL   RFAnrR 
Spindle,   rpm .? z. r Feed: 

Cutting Fluid:     ^ßfi/lAflÜ    Sai V£ML ^P1^     ^,nd-   Reading)        /.g/Q 
Procedure:       ^ ^r    &££&    Art^L^   J' ,*/ TXWirZrfSC   äM££J2i>*C*    ^Mf'tiC  

csNreRifjc   Mtctto te.ise /AJ  s£isUtt£LzzJMlkL $JSJE&£1   Male. 

Results:        Specimen No. SA /Q.T' 
Surface Finish,  AA 2£ 
Protrusion,   in.   . 2*S S" 

Hole #1 

Perpendicularity,   .001   in./gage   length 
Longitudinal .odf/.'^cn Transverse  ,Q <, IAAJ : ± 

Flush Gage Reading,   in. , & j$Q  
Capacitance Gage Reading: 30/ ?/7 

Bluing  Pin  Rollout 

MY 

Air  Gage   Readings   (.0001   in.) 

I Ax i a 1 
I Position 0° 

C 

o 

45° 90° 

1 Bottom ifl 

 w'..^ 
., O.  

Q 
■ " n 4 o-Z 

1    n . 0 
1       hU o 
1    m 

on 

135° 

.       . .   W1- 

180c 

0 
.. CL  

225° 

o 

270° 

o 

315° 

Q 

jp 
6 

Surface Finish,  AA 
Protrusion,   in 

JLA. 

Hoio n 

2--7£> 
Perpendicularity,   .001   in./gage  length 

Longitudinal fi$£ ■■•/.-.Transverse     XKZ 
Flush Gage Reading,   in. 
Capacitance Gage Reading: 

■ QgJZl 
si?. ■380 

Bluing Fin Rollout 

3^/ 

hf 

Axial 
Posi tion 

Air Gage  Readings   (.0001   in.) 
Angular Posi tion 

.JütioraJ]  

Ji 

Jl. 

 ki. 

0 

45' 

0 
o 

90c 

.0  . 
M  

135' 

J 

 CL 

180° 

.  ... C  
 Q  

225' 

_u  
o 

270° 

+ ^JL 

j£  

*/'.. 

315' 

_^L 

O 
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INSPECTION  SHEETS  FOR TEST SERIES   8  -  BARRELLING 
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MANUFACTURING REPORT:    TAPERED HOLES 

Q Quality Variable  HoLfBA**eiUAic  (.OOlJ) Test Series 
Specimen No. QQi 

Hole Manufacturing Conditions and Procedure?;   TAPe/t J$£A,V ufirn GftdoP 
H gtOdMLj free B**wc S*/t kr* &£22&Uk Tau.** a*> D,A 

Spindle,   rpm      (ffQ 
Cutting Fluid:       2?*y Depth:   (Ind.   Reading)     A/to 

Surface Finish,  AA .5   ^ 
Protrusion,   in.      . /jl^ 

^   ^Hole #1 

Perpendicularity, .001 in./in. 
Longi tud ina 1 . 00 / Transverse 

Flush Gage Reading, in.   t /> 
Capacitance Gage Reading    " 
Exit Burr Height, in. 

JO- 
Ü 

^TTT 

Bluing  Pin Rollout 

t... ki '■ 

Axial 
Posi tion 

Bottom #1 
n 
SH 

Air Gage Readings (.0001 in.) 
Angular Position 

±J2. 

U 
JI,<? 

M 
us \-i.c  V-J.o 

W 

2JL 
ZJ2. 22: 
^-^- 

90° 

e.o 
Ha. 
C^CL 
l^L 
LSI. 

180° 

AJ1. 
*A 

*JX 
f.o 

hi g 

225° 

// c> 
JITP 
%JL 
(t   C 
SU1. 

270° 

M. 
UL£. 
±J1 
£JZ. 

UJL 

315° 

ÜJL 
/CtO 

il-(u4. 
ZJCL 

VV'ä 

Surface Finish,  AA $•!> 
Protrusion,   in. . //7 

^   Hole /I! 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal tOC^.   Transverse /CO3 

Flush Gage Reading,   in. ,Q  
Capacitance Gage Reading      y 2.1 f  
Exit Burr Height,   in.      

f  •*», 

^ 
S 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom IM 
n 
n 
us 

LLQ_ 
M-O 
TZTö 't 
\UL 

w 
/3<C 
WQ  f'/'O 
IMsA 
ULO. 
IüJL 

90° 

IM. (Al 
JÄsJL 
TLZ. 
ULCL 

180° 

MJL 
JLJC 
% UL 

\IC< *]//•<? 

225° 

\ll£_ 
OUL 
&M- 
4MX 

270° 

UJL 

±JL 
&JL 

315° 

ÜJL 
bUL 1 JL 

± Z 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test  Series 
Specimen No. 

6    .    ^ality Variable   Hei.rBA**riUAi6, (OOZ$ 
3 It ft rftAi. /*>rr*fe4f4>cf 

Hole Manufacturing Conditions  and Procedure^:   TAPC* SSJSü. MtSÜ QSiä& 

Rote *a<.eK petT*   OF .SRS"        6ku£a£dJta. I f»' 
Spindle,  rpm 
Cutting Fluid 

S£ 
p*r 

Feed: . OO /JT /ff 
Depth;   (Ind.   Reading)      /./^o 

Surface Finish, AA £ Q 
Protrusion,   in. , /^/ 

Hole  l\ 
Bluing   Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal . fC j.   Transverse , QOJ*, 

Flush Gage Reading,   in,       « ^  
Capacitance Gage Reading      , lLt/6,  
Exit Burr Height,   in.      

^ 
r 

Axial 
Position 

Bottom lt\ 

n 
IT 
#5 

Air Gage Readings  (.0001   in.) , 
Angular Position 

ILA. 
11-/2'? 

tOj3_ 
tLjL 
%jQ_ 

450 

/A£L 
UM. 

JUL 

90° 

äjL 
M^- 
7-A. HZ 
XJL 

180° 

ItLA. 
2^. 
£JL 
4r4r 

225° 

/C.0 
/o-o 

f 
C^L 

270° 

IL<L 

2^: 

315° 

/L£. 

zz 
Surface Finish,  AA 
Protrusion,   in. 

rp 
TMZZ 

Hole 11 
Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal      Q      Transverse   ,QOX~ 

Flush Gage Reading,   in. . &  
Capacitance Gage Reading       m^SC-/ 
Exit Burr Height,   in.      

rtplO 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom <M 
 n_ 
 n 

% 
#5 

0° 

Z ± 
XL 

W 

jC 0 
/CO 

LG 

IM 

90° 

1J£L 

180° 

AUL 
IcO 
JLJL 

225° 270° 

la Q   fQ Q 

315° 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series 
Specimen No. 3.£s^f 

e Manufacturing C< 

Quality Variable   HtLeBAMKLUue.  (. OOZ$ 

Hole Manufacturing Conditions and Procedure?:   TAPe/t S&äM. MJHH GsS&P 

Roite */ö^£ n  Pen*   oe .SRS" 
Spindle,   rpm       9oG  
Cutting  Fluid:       2?%^ 

Täui/i Ott Um* 
Mtt fanKi * >fr" Feed: .oo/r/f* 

Depth:   Und,   Reading)      /./60 

Surface Finish, AA jt/ S 
Protrusion,   in. ' / J. (^ 

^   Hole #1 

Perpendicularity, .001 in./in. 
Longitudinal , Qg\    Transverse ,^7^7jT 

Flush Gage Reading, in.    . Q  
Capacitance Gage Reading  >3ötf  
Exit Burr Height, in.    

Bluing Pin Rollout 

# U.. I" 

Axial 
Position 

Air Gage Readings (.0001 in.) 
Angular Position 

n.««fti^, 

Bottom li\    13-C 
n 
n 
#5 

tUL 
9-Zr- 
CLO_ 
no 

w 
lLC_ 
7ÄTF 
hLJL 

ZJLS. ml 

90° 

ll£_ tee 
UJS. 
MJL 

LLtL 

180° 

££ 
ZS 
l^L 
LLA. 

225° 

2m 
y.o 

IMJL 

270° 

JöO 
lOO    /i o 
ZS 
I UZ- 

315° 

ILL 

%£- m. 
$ ö 

Hole #2 
Surface Finish, AA 
Protrusion, in.    . J1 ST  
Perpendiculari ty"] .001 in./in. 

Longitudinal tßCliT' Transverse / <?0J. 
Flush Gage Reading, in.    , Q          
Capacitance Gage Reading 
Exit Burr Height, in. 

Bluing Pin Rollout 

■ ■?<?/ i 50* 

«•* 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom <M ,UJL- 
n  n.f 

its \/src 

A50 

Isle 

90° 

/jr 
LL 0 32: 

180° 

/CO 

* 

225° 

Mo 

/(• a 
1*0 

270° 

tic 

315c 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   __Q    Qual i ty Variable   HtLfBAttMlLlAie.  (ooiS) 
Specimen No.   tp^p Afw. **irr*ef*i*cf    ' 

Hole Manufacturing Conditions and Procedure^:   TAfie/t J&£A/4 uftrn G/Jöt* 

. ß°M &-< %.}>€"* or -saS" 6kiL£a*uu. s Hal  
Spindle,  rpm      ffQ  Feed: .oo/r/P#  
Cutting Fluid:       DHy Depth:   (Ind.  Reading)      /.JLO 

Surface Finish, AA (t   S 
Protrusion,   in. .  /J? / 

Hole #1 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ^^iTTransverse . OQlfT 

Flush Gage Reading,   in.       . Q  
Capacitance Gage Reading        \ UL\ 
Exit Burr Height,   in.      

^ 
(fi) 

Axial 
Position 

Bottom #1 
#2 

Air Gage Readings  (.0001   in.) 
Angular Position 

;~ (vT 

££_ 
XIX 

t m 
45° 90° 

ää. 
S1£L 
M- i 

180° 

JLa 
SLÜ- 
ILJZ- 

225° 

J^ 
ijjl 

i± 
%a- 

270° 

J^ 
i^L 
JL ^2 -.r 
r:^? 

315° 

5^ 
iUi O 
a^i us: 

Surface Finish, AA     STX 
Protrusion, in.   ,/XZ- 
Perpendicularity, .001 

Longitudinal  Ö 

^Jo\t n 
Bluing Pin Rollout 

in, Flush Gage Reading, 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse jzai 

JJ&. V i> 

Air Gage Readings  (.0001  in.) 
Angular Position 

!**# 
Ik:?«   ^ 

■ WtW'i     i 

Axial 
Position 

Bottom <M 
n 
n 
n £0   ULJQ 

^s6 
90° 

1^2 St 
hX 

O-sTC 
1.0 

180° 

^ 
%A. 

ft 
2JL 

225° 

j^r 
IL^L 
tMJL xs. 

270° 

L* UL 

XJl 

315e 

J,^- 
£1^2- 
2J2_ 

UL 
LJ2_ 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   _fi    Qual I ty Variable   ti&rJUi&JOiWJk  (-00*$ 
Specimen No. J^^r ^ 

Hole Manufacturing Conditions and Procedure^:   TAPt/t jjtMAtt uffTM GgMf 
H &**£*> AVZ-O BoktiiC BA£ AT* Aufj&Aot Tau.** a*> D,A 

Spindle,   rpm      (f6Ö 
Cutting Fluid:       D^f 

Feed: .00/s-/f* 
Depth: (Ind. Reading) ~/./4o 

Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal j Q 

in k 
** Hole #1 

Bluing  Pin  Rollout 

in./in. 
Transverse 0 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

/ cu 
J3J- -//* 

Axial 
Position 

Air Gage Readings (.0001 in.) 
Angular Position 

1  . 

H 

.';• r 

r k-wi 

Bottom #] 

n 
IT 
us 

OJL 
rL_j2^_ 

/3S~ 
iojL 

W 

/2.0 
IL*- 
UZÖL 
5JL 

90° 

&J2- 
IL_Q_ 
OJL 1 

180° 

MJL 

fuL 
3J2. 
/^JL 

225° 

m. 
IQO 

±* a. 
ÜJJL 

270° 

% ^L 

315° 

/JO 
Jl-O 
ti <r 
2^1. 

AA 

iL2* 
JiA 

^o\e n 
Surface Finish, 
Protrusion, in. 
Perpendicularity,   .001   in./in. 

Longitudinal  .^tf>5^Transverse    »00*2-* 
Flush Gage Reading,   in.        . OO P-«  
Capacitance Gage Reading     . 2.J9~  
Exit Burr Height,   in.      

Bluing  Pin  Rollout 

-c-'h „ '1 

j 1*    Fr ^ 

■sed 

Air Gage Readings (.0001 in.) 
Angular Position 

7 IF 
.-■■■•Ir—IT 

Axial 
Position 

Bottom U 
 #2_ 
I #3 

#5 Co 

W 

ti-e 
3JL. 

90° 

CL. 1 
/-^    YI-0 

180° 

/0 Q 

3.0 

225c 

//.0 

fffr 

270° 315° 

(I'O 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series 
Specimen No. fLfif, 

—   Qua) ity Variable   H&tßMJUkkmA (ooZ$ 

Hole Manufacturing Conditions and  Procedure?:   TAPcit S£Ait UlSäL Gfo"* 
IT SUMKJL* f*** BöM/AJC 8*t 

BOA*  My.£ K  Vefir*   oe 
Spindle, rpm  990  
Cutting Fluid: _£££!___ 

sa* /Vat fatoHf l fä' 
Feed: iQQff'fK 
Depth:   (Ind.  Reading) A/tQ 

AA Surface Finish, 
Protrusion,   in. ___ 
Perpendicularity,   .001 

Longitudinal  . pa / 

/^y 
HL 

Hole  #1 
Bluing  Pin  Rollout 

Flush Gage Reading, 
Capacitance Gage Reading 
Exit  Burr Height,   in. 

in./in. 
Transverse 

n.        «  O 
'OQt 

zz*. 

Axial 
Posi tion 

Bottom #1 
n 

*5 

Air Gage Readings (.0001 in.) 
Angular Position 

i^L 
sr.o 

■a.n 
.XL-^'Ji 

e.ö 

w 
£JL 
JZJL 
t-r 

o 
V><P  VQ 

90° 

£_£ 
'£0 

2^L 
A i- 

180° 

1-L 
J<0 

-O. 
-j-r 
7,0 

225° 

££. 
££. 
MX 
ZhJL. 
2^L 

270° 

¥'* 
£LA. 
OJL 
1^0_ 
ZLA. 

315C 

V ^ 
Ü ^ 
U^L 
MJL 
C' 0 

AA m CJL 
Hole #2 

Surface Finish, 
Protrusion, in. 
Perpendicularity,   .001   fn./in. 

Longitudinal/^'/     Transverse ,00 y 
Flush Gage Reading,   in.       . OCitS*  
Capacitance Gage Reading       a 3~Lo  
Exit Burr  Height,   in.      

Air Gage Readings   (.0001  in.) 
Angular Position 

Bluing  Pin  Rol lout 

Axial 
Posi tion 

Bottom ll 
 #2_ 
 IT 

#5 

W 

JÜJL 

'i'O 

90° 

£LJ2_ 

180° 225° 

IS 
if: 

270° 

i 
315C 

J .^ 
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MANUFACTURING REPORT:  TAPERED HOLES 

Test Series 
Specimen No 

S    ■     Quality Variable   HoLfBAttriLme. (ooi$ 

Hole Manufacturing Conditions and Procedure^:   7APr/t Sjjtit (iii&t §&§&* 
xr Su&u* GuUbämsLBäA AL» 

UOA*  Mt<* TZ  toen*   or .SfiS" 
Spindle,   rpm       9fC Feed 

TaikiH Om Dm. 

Cutting  Fluid:       pty Depth:   tInd.  Reading)     /./to 

Surface Finish, AA J$ ^ 
Protrusion,  in.       ./X 3u 

-Hole H\ 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal     ß      Transverse     {P 

Flush Gage Reading,  in. ^ 
Capacitance Gage Reading 
Exit Burr Height,   in. 

.?gy 36 

Axial 
Position 

Bottom IX 
n 

irm 

Air Gage Readings (.0001 in.) 
Angular Position 

^4 
//#  tie 

4 f 

w 
ILIL 
T,C 

% •JLß- 

90° 

ÜJL 
/o,o 
CJl 
xo 
SUL 

180° 

JJJL 
/4J2. 

i a 

tL ± 

225° 

JUL 
UA 
% ■JL 
JL 

270° 

7TQ 

& 

315° 

jttJL 
/e-> 
ZJCL 

$ 
'LXL 

^UL 

AA 

JL 

Surface Finish, 
Protrusion, in. 
Perpendicular!ty, 

Longitudinal 
Flush Gage Reading, 
Capacitance Gage Reading 
Exit Burr Height, 

.001 

Jl 
JSST 

^ Hole #2 
Bluing Pin Rollout 

 »««*• 
in./in. 
Transverse 

FnT        .   Q 
H. 

V* i 
in. 

Air Gage Readings  (.0001   in.)'   ^ 
Angular Position 

Axial 
Posi tion 

Bottom <n 
n 

n 

0° 

(LI  iM. 
W 

.7.0 

90° 

f± 
IT, 0 

180° 

t JL 

225° 

UL 
Q   Yi'Q 

LA. 

270° 

^ 

%JL 

tt 

315° 

7 <P 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test,Ser,c5   _fi    Quality Variable   fajJißiMMUJVA (oo**) 
Specimen No. **}(,($ Af*A/. t*irr****}*<.*    ' 

Hole Monufacturing Conditions and Procedure^:   T^bflÜt SäJ&li. UtSU &£<>* 
21 GütbUüLj ff€9 fotWi fiM Ära #*??*%* Tatiktti 6* Dm. 

& 
OAI tfa^traVLPi* OF .SRS"     dim&uuAi *Jkl 

Spmdle,  rpm 
Cutting Fluid 

JS 
ptr 

Feed:      .00/S-/fJf  
Depth: (Ind. Reading) /./^O 

Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 ui. 

Longitudinal ^ppf      ">' • 
Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

Hole II 
Bluing Pin Rollout 

+M.r  

iC^i 

l^ y. 
... j, 

Axial 
Position 

Bottom ll 
n 

H 

Air Gage Readings (.0001 in.) fig1 

Angular Position 

ao 
MJ. 
Jrjl 
JEZ 

A5a 

/LCL 

IT 
LHL 
H'<P 

90° 

JJUL 
S^L 

±L TL 

180° 

M. lie 
^■0   IL£L 
SLLO 

HE 

225° 

t-JL 
■T a 
I15t<? 

270° 

lUL 
IUL 

I \JL 

MJ2~ 

315° 

/AJL 
MM- 

kJL 
jiiC 

Hole n 
Surface Finish, 
Protrusion,   in. 

AA 
HL 

Bluing Pin Rollout 

.001 Perpendiculari ty, 
Longitudinal 

Flush Gage Reading 
Capacitance Cage Reading 
Exit Burr Height, in. 

I» In. 

in./in. 
Transverse , qo( jT 

i'P* 
JU± tSp 

14 

Air Gage Readings (.0001 in.) 
Angular Position 

"% 

Axial 
Posi t ion 

Bottom II 
12 

0° 

UUL 

1JjöL 
IT 
IT. 
iEEE2 

h? 

iUL 
JlA 1 SL 

90° 

äJL 

180° 

a 
UL 

225° 

ll^_ 
ÜUÜ u 

270° 

&£. 
LL Q 

M 

315° 

(QJO 
ITT 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       Q Qua! ity Variable  HtLfBAHttlUue, (.OOt$ 
Specimen Ko.JLCiff Af/A/. 7*ir**rf4t0ct   ' 

Hole Manufacturing Conditions and Procedure^:   TAfic/t S£ä££ MliSX. ^SS&P 
| Ära AbfjP^Au* TiittM a** P.M. IT touugj^ GUk Bökmc SAM 

Spindle,   rpm      €(0 Feed: 
AJoit£*o*M.x i >V 

Cutting Fluid:       P*.y 
.eo/f/f* 

Depth:   (Ind.  Reading)     /./to 

Surface Finish, AA 
Protrusion,   in. HR 

AA 
Hole #1 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal .QGt    Transverse 

Flush Gage Reading, in. , O c j 
Capacitance Gage Reading  t i ff 7 
Exit Burr Height, in.   

7y/ 

Axial 
Posi tion 

Bottom #1 
#2 

IT 

Air Gage Readings   (.0001   in.) 
Angular Position 

«t^MT 

13LCL 
12-Q 

i SL 

lf(? 

W 

IVO 

90° 

m. 
JJUL 
iUL 
3J3L 

180° 

LLOL. 
Uß 
J±A 
2LJL 

225° 

MJL 
Ür4- s 

270° 

mi 
jjTS. 
UUL 
ZM. 
UtJL 

315° 

12JL 
J2J1 

i JUL 

Surface Finish, 
Protrusion,   in. 

AA JUOL 
Hole #2 

Bluing Pin Rollout 

.001 
Tlfo 

Perpendicularity, 
Longi tudinal 

Flush Gage Reading, 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse 

iru .  QO / 
.QOJS 

/C?t- V* i 
2 

Air Gage Readings (.0001 in.) 
Angular Position 

4% 

Axial 
Position 

Bottom #1 
n 
IT 

/So 
UJL 
ZJL 

W 

Mo tt-o 
/■?,<? jhO 
LL. '■1 

90° 

JL 

L£JL 

180° 

iLA. 
j&Q 

I 

225° 

MO 

WTO 

270° 

fJLC I iLJL 
LJL 
C 0 

315° 

/3 0 
u> i 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series 
Specimen No.   C{_ %£. 

.   Quality Variable   faLfffA**rUW&  (OOZ$ 

Hole Manufacturing Conditions and Procedure?:   "T/sfit/t J&JfrtM U?-'M Gtaitfi 

Spindle,   rpm       GJQ 
Cutting  Fluid:       2?R.y 

Feed: t£ei£j*l  „ 
Depth:   (Ind.   Reading)     /./&0 

i   *> 
Hole 01 

UJL. 
Surface Finish, AA 
Protrusion, in. 
Perpendicular,;,', .001 in./In. 

Longitudinal < ^^/^"Transverse , (Jij^ 
Flush Gage Reading, in.   , QQ jL  
Capacitance Gage Reading   , JJ.)? 
Exit Burr Height, in.   

Bluing Pin Rollout 

Ax i a 1 
Posi tion 

Bottom |1 
n 

US 

Air Gage Readings (.0001 in.) 
Angular Position 

IM 
2L2 
MZZ 

yk 

hS0 

HL 
TLZL 
UL u: 

90° 

/LO. 
U'O 

Vo 

180° 

/c & 
liX 

225° 

/(? O 
£. 
dO. 

&JL 
H Q 

270° 

iUL /en. 
Z-Qr 

ML 

315° 

ti.o 
/L-C 

JL 

ILJL 
Hoia n 

Surface Finish, AA  £_ 
Protrusion, in.   ,1X0 
Perpendicularity, .001 

Longitudinal ^aoI 

Bluing Pin Rollout 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse Q£JL>' 

J77 ^ /. 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom ^1 

O 
IUL 

H-O^. n o. 
iiufo. ,v 

45° 

UA. 
Lug, 
inz. 

90° 

lLO_ 
UJL 
tUL 

\UUL 

180° 

/(0   ttjl 
'La. 

225° 

22 
£14- 

Ü_£L 

270° 

UJZ. uc 
Id £ 
9. C 

315° 

n.c 
tl-C 
9. o 
'r, a 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       9 Quality Variable    #01.* 8* fiKSti Mis (.00*8) 
Specimen No. ^J.^r A/^X /A)r**reA.**ce 

Hole Manufacturing Conditions and Procedures:   7\Pf*%£AH STö. tJoce 
fffD  6a**A*c *3fia   /AJTOHM ./OA"   /**„*   fee**™,,   &Jsp4# 
OAJD,* ofoce   QöA* rtintr* DePTN »rsas"    jO*se £*!>,«* •*/»***- 
Spindle,  rpm       %&&    {Lc Feed: .Oo/S' (jv  
Cutting Fluid:       &8r Depth:   (Ind.   Reading)   /.67S 

AA £0 
Tfä. 

Hole 11 
Surface Finish, 
Protrusion, in.     _^ 
Perpendicular!ty, .001 in7/in. 

Longitudinal .ftO/jT Transverse .^^^ 
Flush Gage Reading, in.    , 0 0$ 
Capacitance Gage Reading  , AS tT 
Exit Burr Height, in.   

Bluing Pin Rollout 

-2-^ 'h 
*■■'      '«t*   ,' 

Axial 
Posi tion 

Bottom #1 
#2 
n 
7F 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

14. 
U4- 
Ag iz: ^o_ 

A50 

s 
HZ 
UL 
ZijL 

90° 

UL 
MA- 
Uä- 
h4- 
J.tf    Ut.Q 

180° 

JLd 
**£L. 
1*JL 
U5L 

us0 

H vc 
±JL 

1± 

270° 

&£ 
X£. 
44- ui 
ItQi 

315° 

II*. 
JLA. 
IrZr us 
30 

Surface Finish, AA 
Protrusion, in. 
Perpendicular! ty, 

Longi tudinal 

CO 
Hole #2 

Bluing Pin Rollout 

JL2S- 
.001   in./in. 
0       Transverse »dOjL 

Flush Gage  Reading,   in.      f  ^ Q «L 
Capticitance Gage Reading       » A31  
Exit Burr Height,   in.      

r 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom #1 
 n_ 
 FT 

#5 

0° 

USL. 

w 
hi. 
LJL. 
Li Sj 

iz 

90° 

2JL 
ATI 
i 

180° 

is: 
225° 270° 

L\Ct. 
AxtL / r 
22!I 

315° 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       & Qual i ty Variable    //otir 8A ffKe*.'. /*J& (.QQ^s) 
Specimen No. A/T.2. £ f MAV/AJ, rA rg-^f^ce 

Hole Manufacturing Conditions and Procedures:   T/KPetfteAH Srß. MOL% 

Spindle,   rpm 
Cutting Fluid:       C>J?y 

m Fecd:      .oo/S"  "*  
Depth:   (Ind.   Reading)   /.C7S 

Surface Finish, AA ^Q. 
Protrusion,   in. , j^£ 4f 

Hole #1 

.tfq 

Perpendicularity,   .001   in./in. 
Longitudinal .ßAÄi Transverse , QQ/ 

Flush Gage  Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

i 
Axial 

Posi tion 

Bottom ;!M 
#2 
n w 
us 

Air Gage Readings (.0001 in.) 
Angular Position 

w~*~ 

ui 
1*A. /..r 
ZJJÖ. 
hJL 

W 

L£ 
UL 
ASL 
JbJi. 
30    IhO 

90° 

to 
UL 
UZL 
Ui- 

180° 

UL 
±£r 

2JLQ. 

225° 

J.0 nn 
& 

USL 

270° 

jlü. 
MX 
±4- hA 
2 0   l?.^ 

315° 

;.<? 
L4L 
A4- 
LA. 

Surface Finish,  AA 
Protrusion,   in. rdt 

Hole n 
Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longi tudinal tO&0±   Transverse  .ßfiSu 

Flush Gage Reading,   in. /^  
Capacitance Gage  Reading      * A fatT 
Exit  Burr  Height,   in.      

iof* 
% 

Air Gage Readings (.0001 in.) 
Angular Position 

1    Ax i a 1 
Position 0° w 90° 180° 225° 270° 315° 

Bottom H\ *'£* *•? ^.<5> ;o H ^.r ^r 
1          n ^'^ }.0 f.r /,r /.*' f?.<? ,3.0 

n ' ^ /.r f.ö y.^? /. sr J./9 A-Ä 
»k 1'r ,r i.t O O /(? '/■ o  1 
is 3.V JfO .10 3<C7 jr J.O ir 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       & Quality Variable    //otr S/ffAtftJ/AJe (.oovs) 
Specimen No.   SBICR " "   A//4x /vrr* rr&f^cf 

Hole Manufacturing Conditions and Procedures:   7^ feK ffeAn Srö- M»t.t 

o*jl>;M  ofifei.*   QOA* rffntK DrtTH er.SaS"     A^aseeAß^s '/*'** 
Spindle, rpm 
Cutting Fluid:   |P^^ 

22 r Feed:    . 00/ST  /**  
Depth:   (Ind.   Reading)   /.t?S 

AA £32 _ 
Hole #1 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal Q       Transverse OO/ 
Flush Gage Reading, in.      ^  
Capacitance Gage Reading 
Exit Burr Height, in. 

Bluing Pin Rollout 

JÜLÄ. 
zo'f* iff 

Air Gage Readings (.0001 in.) 
Angular Position 

1 

'L.. 

SS 

j    Axial 
Position 0° ^5° 90° 180° 225° 270° 3 5°    1 
Bottom #1 3.S- i.S 3 ?^' z-r 3 jr 

1           n 3 3 3 t 2 7 3     1 n 3 3 2* If / >' 2.r 3 nk z S" z.r * / / Z zr 
n 2- « U- I* / r /f z        1 

Hole #2 
Surface Finish,  / 

I         Protrusion,   in. 
Perpendicularity 

\                  Longitudinal 
|         Flush Gage  Readir 
[         Capacitance Gage 
!         Exit  Burr Height 

\A        i'i — 
Bluinq  Pin 

1 

in.)         r 

^ol   out 

1 

1 

1 
*                    1 
1           j 

.001   i 
.003 
\q,   in. 
Reading 

in. 

n./in. 
Transverse   .OÖ1 

O 
2V4 

Air Ga^e  Readings   (.0001 
Angular Position 

Axial 
Posi tion 0° ^5° 90° 180° 225° 270° 3 5° 

Bottom #1 3 3 3 3 3 3 3 

n 3 3 5 ;'*r *.$ 3 3 
n »r *,S z.r 2 z zr ZMT 
M \. z^- /JT z 2         1 
#5 1 / l 1 / / /.J"     j 
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MANUFACTURING  REPORT:    TAPERED HOLES 

Test Series 
Specimen No. 

& Quality Variable   //Q* e 8A ff/ee*. t /äJ& (.eo ^3) 

Hole Manufacturing Conditions and Procedures:   77\peK^e4» Srz>. Votf 
Z^fC   6a*/AiC XSAA   /*>ratete  ./OO"    A**»*   Sees*,™,*.   TlTiu.** 

Spindle,   rpm      "g."? ^ 
Cutting  Fluid:        &Ky 

22 Feed:    .00/ST  jM      __ 
Depth: (Ind. Reading) /.i7S 

Surface Finish, AA    £ Q 
Protrusion, in.  | g /g 
Perpendicularity, .001 

Longitudinal  Q 

Hole #1 
Bluing Pin Rollout 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse .OOZ 

**** 

is 
1 

Axial 
Posi tion 

Bottom H] 
n 
n 
tik 
us 

Air  Gage  Readings  (.0001   in.) 
Angular Posi t ion 

0" 

A£. 

LS- 

LJL 

W 

JJL 

M£- 

90° 

2JL 

UL 

180° 

Ü 

Ui- 
h£. 

225° 

3.r 
yr 

i-£ 

270° 

X£. 

a. A 

315° 

XL 
h •r 

Surface Finish, AA     » 6 
Protrusion, in.  JCjTg 

Hole #2 
B1uing Pin Rollout 

002 

Perpendicularity, .001 in./in. 
Long i tudinal ^g£^_ Transverse  O 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

zs*. 1&7a 

Air  Gage  Readings   (.0001   in.) 
Angul ar Posi tion 

Ax i a 1 
Position 0° W 90° 180° 225° 270° 315° 

Bottom 01 3S 3 -? ^ 5 J 3 

n 2 2 r 2.T 2,r 2-J- ^ i.f 
n Z.i" 2. 2. 2. z z^r 2.jr   1 
A 2. y.jr AJ- Ar AJ- z «-     l 
i»5 ^ j.A- af y. _. 3.S- y - J.r 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       & Quality Variable    //otf SAffXemAJG f.06*s) 
Specimen No.   seZCß W*x /vre* rrAe^cf 

Hole Manufacturing Conditions and Procedures:   T^PeR&eJH Srß. Mot.e 

Spindle,  rpm       ^J^SrZf'c 
Cutting Fluid:       l^Ry 

Feed: .oo/S'  /**  
Depth:   (ind.   Reading)   /. ^^5" 

AA Ao. 
i &3L 

Hole #1 
v Surface Finish, 
^ Protrusion, in. 
• Perpendicularity, .001 inT/Tn. 

Longitudinal.^^/^ Transverse t 003S 
J  Flush Gage Reading, in. -/• , /^/»/7 ^  

Capacitance Gage Reading    2 3V  
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Bluing Pin Rollout 

rfo 

Axial 
Posi tion 

Bottom ^1 
n 
n 
ttw 
us 

/S z 
^SL 

^5° 

A£ 
?<£ 

90° 

-x. 

ML 
l^L 

180° 

IJ£ 
2^. 

225° 

+JL 
J^L 
i,r 
2.y 

270° 

2.X- 
"z^- 
1 s 
z.r 

315° 

AJL 
JLx. 

ZJi- 

AA 

.001 
o 
jyt 

Surface Finish, 
Protrusion, in. 
Perpendiculari ty, 

Longitudinal 
Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

JilCL 
Hole #2 

Bluing  Pin  Rollout 

in./in. 
Transverse ,^^f 

*-' QOl£  
 Si^  Xty 

Air Gage Readings   (.0001   in.) 
Angular Position 

Axial 
Posi tion 

Bottom tfl 
 n_ 
 o. 

#5 
LM 

W 

J±CL 

90° 

IQ 

±31 
Jo \JQ 

180° 

ZU 

225c 270° 

AX 

315° 

r.     m 

3 * 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       & Qua! i ty Variable    //pt* 8/4#K£'<i.l /*J<* (.0610) 
Specimen No.   A.£ £"ff A/^x /vrf* rrAe^ef 

Hole Manufacturing Conditions and Procedures:   TAPenfo/lfi $r/). MocS 

Feed: .oo/<r  /**  
Depth:   (Ind.   Reading)   /^75" 

Spindle, rpm 
Cutting Fluid:   &Kp 

Surface Finish, AA 
Protrusion, in. 

^.  Hole 

1L£9L 

/1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal .do/$* Transverse ,gQi 

Flush Gage Reading, in.  t QQl£  
Capacitance Gage Reading  , 9-*Jö  
Exit Burr Height, in,   

^ i.% 

Axial 
Posi tion 

Bottom 11 
n 
n 
IF 
« 

Air Gage Readings (.0001 in.) 
Angular Position 

M£ 
^JCL 
J2. 

UL 
JUSL 

^5° 

A^_ 
MJ2- 

*r 

90° 

UL n /.r 
3J1. 

180° 

oji 
±JI. 
XJ^r 
4^- 
ZLA 

225° 

3.0 
X*SL 
^ ^-i j.r 

270° 

AÜ 
ii£L 
2^. 
^i2_ 
JLfi_ 

315° 

UL 
^&- 
vM 
JLÄ. 
JLil. 

Surface Finish, AA    ZLIJUL 
Protrusion, in. 

Hole HI 

\   in./i n, 

Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal .Ot>^^Transverse 

Flush Gage Reading, in.   1 O O iff 
Capacitance Gage Reading   j A.^7 
Exit Burr Height, in.   

icft* tS? 
Air Gage Readings   (.0001   in.) 

Angular Position 

Axial 
Posi tion 

Bottom <M 
 n_ 
 n 

l w 
tu 

OJQ- 

^5° 

LL4 

90° 

2o 
USL 

180° 

USL. 

225° 270° 

to 

315° 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       & 
Specimen No. 2. /)£T 

Quality Variable    //Q/.*- SAXKetZ /AJG- (.06*3) 

Hole Manufacturing Conditions and Procedures;   fopeQ'RejM ^>rö. MOLS 

Feep  ßajB/AJC 73fig   /or* Met*  ./Oö'r  /f*L>*   SccmTey,   T^Thu.^ 

Spindle,  rpm       »fry  £6/? Feed: .Oo/S'  jS*  
Cutting Fluid:       t>Rr Depth:   (ind.   Reading)   y.<,7S 

Surface Finish, 
Protrusion,   in 

AA 
Hole #1 

Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal ,001 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, : 

i n. / i n, 
Transverse 

in. 
zztä. 

^L 

Axial 
Position 

Bottom ^1 
n 
n 
M 
us 

Air Gage Readings  (.0001   in.)   -■ 
Angular Position 

XÄ- 
+ ± 
& 

JL 

^5° 

££ 
LZL 
^L 

Q   lj>g    B-g 

90° 

LIL 
US- 
u i 

180° 

UL. 
u£L 

1S1 

225° 

UL 
h4- 
J3- 
jJL 
1*4- 

270° 

?.o 
u*- 
t± 
Au. 

315° 

ld2_ 
MJZ 
An 
Aß. 
J^SL. 

Surface Finish, 
Protrusion, in 

rfi Hole #2 

^K 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ^pof    Transverse »fßJL 

Flush Gage Reading, in.   « 001  
Capacitance Gage Reading  . JL Ptf 
Exit Burr Height, in.   

"b ^ 
*.':■ 

Air Gage Readings   (.0001 
Angular Position 

m. i ♦. 

Axial 
Posi tion 

Bottom II 
 n_ 
 o_ 

US 

2.0 

lit: 

w 90° 

t g 

180° 

2^ 
225c 270° 315° 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series       & Qua) i ty Variable    /»e>^ 8AfiKe^l /*J<> (.oowa) 
Specimen No. gtir f /^f^x/Ajrr^ rg-^r^cr 

Hole Manufacturing Conditions and Procedures:   TAPffföl/t Srß. //ocf 

&& 
OAJD,* ofoi.e  QoAe/Sf<rr*DeprHfr.SaS"    AJ*seeAi>,tt£ »'/*''0 

Spindle,   rpm 
Cutting  Fluid; v>Ry 

Feed:        .oo/S" /f*  
Depth:   (Ind.   Reading)   / tyf 

Ü* 
Hole #1 

■JM 
Surface  Finish, AA 
Protrusion,   in. 
Perpendicularity,   .OOf^mV/in. 

Longitudinal .Qop^Transverse tn^3m 
Flush Gage Reading,   in.        . ACttL £  
Capacitance Gage Reading      j^fr ^0 
Exit  Burr Height,   in.      

Bluing Pin  Rollout 

% 

Axial 
Posi tion 

Bottom lf\ 
n 
#3 
TT 
#5 

Air Gage Readings (.00C1 in.) 
Angular Position 

0° 

AC 
^ 

.Z^fi. 

^5° 

MIL 
MO. 
UCLr 
lL± 
&£ 

90° 

LJ2- 

LCL 
S^JCL 

180° 

3LCL 
A'S: 
m\ J 
AJA. 
J-L&. 

225° 

&JL 
^SL 
AJL 
ML 
&4L 

270° 

3.0 
JuC 
AJ3 

liQ- 

315° 

10 
-LS- 
JJL 

UL. 

Surface Finish, AA     ^S 
Protrusion, in.   j j. y^ 
Perpendiculari ty, 

Longitudinal 

Hole #2 
Bluing Pin Rollout 

001   in./in. 
0      Transverse    t(iOt<? 

Flush Gage Reading,   in.        »OO/  
Capacitance Gage Reading      SLL k  
Exit Burr Height,   in.      

Si 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom II 
 #2_ 
 OL 
 i±_ 

#5 

w 
1,0 

2^L 

30° 

2.0 

2.0 

180° 

ft 

225° 

1^. 

270° 

3.r 
315c 

2^ 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       8 Quality Variable    //ot e 8A fXSt i /AJ<> (.00 V^) 
Specimen No.   SASCS M** /o/V* ^WC^cr 

Hole Manufacturing Conditions and Procedures:   fopetfteAH SrA  S/ocf 
Feep Saa/*c Jdfta /vrtMo*.* .taa"  /f*u*  fees*,™,* TZTZu.*.* 

Spindle,  rpia 
Cutting Fluid;       t>Ry 

tzJ? 
'"3 

Feed: .OO/S"  trr  
Depth:   (ind.   Reading)   /.i7S 

Surface Finish,  AA 7iT* 
Protrusion,   in. . 3L^,| 

Hole  #1 

Perpendicularity,   .001   in./in. 
Longitudinal     Q        Transverse ,Ooj 

Flush Gage Reading,   in. 
Capacitance Gage  Reading 
Exi t  Burr Height,   in. 

--Q03 
^37 

Axial 
Posi tion 

Bottom ^1 
n 
n 
TT 
#5 

Air  Gage  Readings   (.0001   in. 
Angular  Position 

^5° 

i * 
2 r 

90° 

2^ 
2^. 

180° 

i-L. 

225° 

zs 
AJL 
J>±. 

J-.S" 

270° 

ZJL 
J- 
JL 

313° 

J^JL 

Surface Finish, 
Protrusion,   in. 

AA 

Perpendicularity,   .001 
Longitudinal . 00 t 

J3S 
Hole n 

Bl uing   Pin  Rollout 

i n. / i n. 
Transverse   .gO<f 

Flush Gage Reading,   in. » tf OZ  
Capacitance Gage Reading 
Exi t  Burr Height,   in. 

*S7 
30't 

Air Gage Readings (.0001 in.) 
Angular Position 

Ax i a 1 
Position 0° hS0 90° 180° 225° 270° 315° 

Bottom 11 3 3 «rj f/.? +z.r s. 3. 
\         n 2,V z.S 2 >2 /^.r * f 2 r 

n z.jr 2.S- 2 if* /.i t 2 
ak z 1 /.S *l S" / /        1 
us / i / / / / / /       1 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series        & Quality Variable    /»^ ^r 8j RKP/. / /äJG (.00 *s) 
Specimen No.   ypyT *~   A/>»x /vrr* rrAr^ef 

Hole Manufacturing Conditions and Procedures:    7)\Pe*fte4fi $rA Moce 

ZM 
o*jDyjt Q'/SQ^ ßpAj rtftf K DfPr* ar.ttr"     /Oast€**,** . >^ ^- 
Spindle,   rpm 
Cutt ing  Fluid: P^^ 

Feed: ,00/S'  j**  
Depth:   (Ind.  Reading)   / t?s 

Surface Finish,  AA C S 
Protrusion,   in. , X^'tf 

^     Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal 0       Transverse Q 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

-A *J- ^ 

9h* 
^ 
»a. 

Axial 
Posi tion 

Bottom #1 
n 
n 
7F 
^5 

Air Gage Readings (.0001 in.) 
Angular Position 

b 

0° 

Ut 
SUJO. 

^4C- 
+JL 

\S,0 

w 
xo 
MJL 
J^r -X- 

90° 

ZJL 
U^~ 
J-dCL 

irr 

180° 

LSL 
U2- ^c. 
J.tf 

225° 

IJSL 
M^- ^4 
-LÖ- 

J^L 

270° 

i^L 
i^. 

J2: 

315° 

.L^- 
i-$ 
A-C 

^JCL 
^£1 

Surface Finish, AA 
Protrusion,   in. 'ITi 

^   Hole n 

z: 
Bluing  Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal | tf^ /   Transverse   » GQ& 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading     « ^ y>| 
Exit  Burr  Height,   in.      

Air Gage Readings   (.0001   in.)^ 
Angular Position 

Axial 
Posi tion 

Bottom ^1 
 n_ 
 #3 

us 

L4- 

i 

W 

-i-CL 

90° 

1.0 

180° 225° 270° 315e 

ifc 
.^LÖL 
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INSPECTION  SHEETS  FOR TEST SERIES   8   -  BELLMOUTHING 
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MANUFACTURING REPORT:  TAPERED HOLES 

Test Series 
Specimen No. 

. a Quality VariabJe      Sfr^ MotcrMf/jütr 
AfsAj. /*JTe<re<e-4>cir 

Hole Manufacturing Conditions and Procedures:    ^Jg^g^gjC' STQAfaLf 

Spindle,   rpm 4id,ö 
Cutting  Fluid:      J£>£.f Depth:   (Ind.   Reading) 

Hole #1 
AA 

MT *ir Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal > 60 I    Transverse / ^^ ^ 
Flush Gage Reading, in.   , QQ Z-  
Capacitance Gage Reading if»?.  
Exit Burr Height, in.   

Bluing Pin Rollout 

^% 

Axial 
Posi tion 

Bottom Al 
n 
n 
M 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

^2L 

T^k HJL 

± 

^5° 

TJL 
UJX. 
UL 
LA im. 

90° 

UL 
UJL 
LJL 
^2. 
yjL 

180° 

f.o 
YÄ. 

14. 

225c 

£^ 
ZJL 
UZ. 
2U3- 
U^L 

270° 

to 
UL 
£2. m. 
Z2 

315C 

7-0 

P 
1JL 
LÄ. 

Hole n 
Surface Finish, AA 
Protrusion,   in. Wr. 

£_£ B1uing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal    ,   fi    Transverse 

Flush Gage  Reading,   in.       / Q f^L 
Capacitance Gage Reading 
Exi t  Burr  Height,   in. 

eoJ & 

tlQ 7- ■-/: 

Air Gage Readings (.0001 in.) 
Angular Posi t ion 

Axial 
Posi t ion 

Bottom ti\ 
 n_ 
 #3 g 

#5 22: 

^5° 

JLCL 
LA- 

90° 180° 

LA. 

225c 270° 

\/Q'0 
J2. I 

L.Q /■ 

315° 

Ms 
44-4- iO-J*. 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Test Scries g        Quality Variable      &**<, A/a*ur*yAXr 
Specimen No.  J^ JL/? Af^AJ  /*>re*> Tr4rf*r*>ce 

Hole Manufacturing Conditions and  Procedures:    2!jS&Elä4Jt£. s?rQ/fairf 

Spindle,   rpm ^ JL, 
Cutting  Fluid:     JS&AJZL. Depth;   (Ind.   Reading) 

Hole  ♦! 
Surface  Finish,  AA £-Q 

Protrusion,   in. .ZEd" 
BluIng Pin Rollout 

Perpendicularity,   . 001   in./In. 
Longitudinal   tQoI    Transverse tC/C jL» 

Flush Gage  Reading,   in. 
Capaci tance  Cage Read i ng 
Exi t  Burr He i ght,   in. 

.V 

JM- ^ 

Axial 
Posilion 

Bottom dM 
»2 

#'t 
#5 

Air Gage Readiniis   (.0001   in.) 
Anou1ar  Pos i t ion 

0° 

'Mo. 

M 

w 
SUL 
fLA. 
J2- 

dtlaL 

90° 

UL 
£Jl 
Lta 
UL 
*.a 

180" 

M i 

22SC 

UL 
7X1. 

ilL. 

170° 

ti-O- 

Co  £ o 
Cm. a But 

315° 

UL 

Hole  #2 

YA Surface Finish, AA 
Protrusion, in.    J^H 
Perpet»d Icular i ty^ .001 fn. / in 

Longitudinal IQQI Transverse ' ^ 9f^ 
Flush Gage Heading, in.   . &01     
Capacitance Gage Reading  j ^*^ 
Exit Burr Height, in.   

DJuing Pin Rollout 

^ 
7. 

A i r Gage Read i ngs (.0001 i n.) 
Angular PosiI ion 

'I 
Axial 

Posi t ion 

Bottom II 
«2 

73 

0° 

£J2. 

i 
•J.o 
ZL 6 

W 

LA 
UL 
M U- 

ÜJ3L 

00° 

Z^CL 
&4r 

180° 

£ 
£La. P 

19111 25« 

E J2. 

270° 

SUL 
ÜÄ. 
ZJI 
^2 

315° 

?• Q 
J^L 

i 
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MANUFACTURING  REPORT:    TAPERED HOLES 

Test Series 
Specimen No. 7 I&JLH 

Quality Variable     .gSr^ /Sa&Lr*/jü& 
A/'AJ. /AireAfftrace 

Hole Manufacturing Conditions and Procedures:    ^Süßi^c^" Sro/fat*1 

Spindle, rpm 
Cutt ing Fluid; 

440 
3>&r 

Feed: ,C6/f     /F£ 
Depth:   (Ind.   Reading) 

AA     3? 

JUT 
Hole #1 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal löQlf   Transverse < ^C^ff 
Flush Gage Reading, in.   ^ AQ %.  
Capacitance Gage Reading   g£ p'/P' 
Exit Burr Height, in.   

Bluing Pin Rollout 

mtii 
,..>' 

N 

Axial 
Posi tion 

Bottom /M 
n 
n 
Hk 
US 

Air Gage Readings (.0001 
Angular Position 

fcL 
add. 
ZJSL 

& 

^5° 

l&A. 
ILA 
L4- 
h0    -MA 

J.ü 

90° 

l£ z£A 
MdL 
UL. 

tjjL 

180° 

-^2. 

£ 
L^L 

225c 

2JL 
U2_ 
UL 
A. 

270° 

tJL 

1L2L 
J^L 

315° 

TU. 
MA. 
UL. 
y_a_ 

Surface Finish, 
Protrusion, in. 

AA 
/JO 

^JL 
Hole HI 

Bluing Pin Rollout 

Perpendicular!ty, 
Longi tudinal 

.001 in./in. 
  Transverse 

Flush Gage Reading,   in.         ^ 
Capacitance Gage Reading      J C SZ 
Exit Burr Height,   in.      

>ggy 
^s s% 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom <M 
HI 
IT 
#5 

*.0 ss: 
LJL. 

w 
LA- 
% Q 
&A. 

90° 

LA. 
klA 

180° 

UJL 

225° 

ZJL 
Xä- 

?2: 

270° 

LA. 

315e 

*±± TZa. 

i ± 
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j                                        MANUFACTURING  REPORT:     TAPERED  HOLES 

Test   Series           Q 
1    Specimen  No.  ^J^> 

Quality Variable      Är^ MOöLrtV/AXy 

Conditions and Procedures:     T^JEödA.ce  STD/facf '    Hole Manufacturing 

1         Se** ^jt/r , 
1            <££>•    Cf^yorjrj'S/AiJti 
!          Spindle,   rpm            A^O Fc 

Dc 

-cd: .Cifl/S' sFJP 
Cutting  Fluid:       JP/C f •pth:  TF nd.  Reai ling) 

i 

|          Surface  Finish, 
Mule  #1 

AA                 j. 7 Bluing Pin Rollout 
Protrusion,   in. 
Perpend icular i ty 

j                  Longitudinal 
i          Flush Gage Read I 

,   .001 

ig,   in. 

n. / i n. 
ransverse   tQal 

1   in.) 

J; 
1 

1 
1 

\          Capacitance Gage   Rending 
j           Ex i t   Burr  He ight,   in. 

- 
ir  Gage  Readings   (.000 

Angular  Pos i t ion 
1     Axial 

Position 1      0° ^ 90° 180° 225° 270° 315° 
j                                               \ 

Bot torn »\ V/.D Wo \%0 no \?.ü ?<? Wo { 

j            n \j.o \ko WQ \*.Q IJ.O \ki O \3.a \ 
\               #3 VL/y W.e V c Vl. n \-r.o .?, o / ^ : 
t               & yuö \?.t> o \/.a VILO \* a \o 
!               »5 k^rt \ p \/.o \  0 Vfrc \-£.C \f. c \ 

■ j 

Surface  Finish,   A 
Hole  n 

A           »r Blui 

/ 

in.) 

ng  Pin  Rollout 

• -           1 

Protrusion,   in. 
|         Perpendicularity, 
|                   Longitudinal 

Flush Gage  Read in 
\         Capac i tance Cage 

Exit  Burr Height, 

.001   i 

\Q9i- 
9.   in. 
Reauing 

i n. 

T./in. 
Transverse    . OO^/ 

'2al 

A r Gage Readings  (.0001 
Angular Position 

Axial 
Position      i 0° 1*5° 90° 180° 225° 270° 315° 

Bottom 11    i to b.O   \ fo K? m 7-0 fto 
#2 too  1 i o P.O ij? C.6 lo o./i 
*3   1 f 0 ho 6.0 & i0 

J-G kq 
M   \ l*n \\a 5.a y.o ta t} 3.2 
#5   i t<0    \ 0 to \ lo t<1 Ha \ 10 
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1                                       MANUFACTURING REPORT:     TAPERED HOLES 

1   Test Scries          fi        Qual i ty Variable      Är^x /Vfcl&tr^/^Ö-                        j 
Specimen Ho  £#*/&                                                       Af/Aj,  /»rtWirJce 

1   Hole Manufacturing Conditions and  Procedures:    f-fcQCtltf  ^TD//a*^ 

1           SO*   C&tcAjr**SDA}jt:                                                                            1 
1          Spin die,  rpm           4 4$ Fc 

Dc 

ed: .Ö4/S /FJP 
Cutt ing  Fluid:      3£>,Cf plh: TT nd.   Reas. ling) 

Surface  Finish, 
Hole H] 

AA                  o*^ Blu 

yf 
* 0 b 

1   in.) 

ng  Pin Rollout 

r         • ■       1 

Protrusion,   in.           /V V 
j          Perpendicularity,   .001   in./in. 

Longitudinal \Qfal     Transverse  ifof 
\          Flush  Gage  Reading,    in.         '00/                           Cj 
|          Capacitance  Gage  Reading      J &3                             ' 

Exit  Burr  Height,   in. 

A i r Gage  Readings   (.000 
Angular  Position 

<     Ax i a 1 
Position 0° ^ 90° 180° 225° |   270° 315° 

Bottom /M [zo WQ \(,   0 \^0 WO Wo \b.        1 
i           n 19. Ö \P'0 \?.o Yi-Q \y.c t '/. .      1 
\          n L?. ö Wo \r. o \? o \ij. n 1- 0 ?, r 
\          »k \*ra j. ?? [er. a \2.0 1 r. J U o i.c 

A5 \LLJ3 k/. 0 \»o AJ3 \ i.Q 1 rt iJ.r^      1 

\          Surface  Finish,  /> 
Hole  n 

A                      ^j- Blui 

> \ 

in.) 

iq   Pin   Rollout 
£          Protrusion,   in. 

Perpendicularity, 
Longitudinal 

,          Flush Gage  Readin 

.001   in./in. 
tQO j    Transver 
g,    in.           b 

se   ,003<r 

Capacitance Gage  Reading 
Exit  Burr Height,   in. 

tfk >  

A_ r Gage  Readings   (.0001 
Angular  Position 

Axial 
Posi t ion 0° ^ 90° 180° 225° 270° 315° 

Bottom (fl    i s:o $:<? cm £* s-.o ?Y/ 9.0 
n   \ r, o 90 Ko   1 ?r^       1 if.Q 7° <r. o 
HI   \ .?, 6 tit f-O   1 *.a Jit> X-:^ [ "i". ^ 
Kk    \ 0    1 1'Q ^T"^   1 l-P -*■(? ! ?..^ i J. ^  i 
US   1 ~ti\ ̂ fi   \ l-o \ • 0,0 \ -'/•^ I /'i?   | 
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MANUFACTURING REPORT:     TAPERED HOLES 

Tost  Scries 
Specimen  No, 

Quality Variable      &**<. ASatcrvyjutr  

Hole Manufacturing Conditions and Procedures:     "pfcäptitjr   ^Tj}/fact' 

Spindle,   rpm 
Cutt ing Fluid: JP^/L 

Feed 
D epih:   (Ind.   Reading) 

Hole  #1 
Surface Finish,  AA      
Protrusion,   in. j QQ 

J4- Blui nq  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal  . c Q? Transverse   i f^ j^ 

Flush Gaqe  Reading,   In. ' C S I  
Capacitance Gage  Reading     ^^y  
Exit  Burr Height,   in.       

&, 

Axial 
Posi t ion 

Bottom tl\ 
»2 
n 
717 
#5 

Air Cage Readings (.0001 in.) 
Angular Posi t ion 

0° 

UL 
UL 
iLCL 

i 

^0 

%A. 
iL£_ 

% 
Ju£L 

90° 

U- sz 
tLJL 

JJL 

180° 

il£. 
H 
I 

225° 

^L 
S^ 
% 
$-4- 

270° 

9o 
%JL 
XJ2- 
UL 
MJi- 

315c 

1JL 
7-4- t 
ItJL 

Hole  n 
Surface Finish,  AA 
Protrusion,   in.        j 9 fy 

J£A. Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal      /)       Transverse 

Flush  Gage   Reading,   in.        , A 
Capacitance  Gage  Reading       Jj X $*' 
Exit  Burr Height,   in.      

>Jl!ll 
V^ IJ> 

Air Gage Readings   (.0001   in.) 
Angular  Position 

Axial 
Posi t ion 

Bottom #1 
n 
Tf 

#5 

0° 

Co 

t 
U 

w 

tJL 

22: 

90° 

J2. 

HSL 

180° 

UL 
&-&- 
XJL 

225c 

2JL 
£UL 

I 

nn0 
70° 

LJL 
4^- 
il^L 

JL4- 

315° 

9,0 

t \M- 
^2_ 
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MANUFACTURING  RLPORT:     TAPERED HOLES 

Test  Scries    __Q__    Qua! i ty  Var i.iblc      Sb^ Ma*cr*M>Cr  
Specimen  No.   ZßZß fif,^   /vret'ftfJcC 

Hole Manufacturing Conditions and Procedures:    ffcüPHtJ?   ^Tß/faef 

Eo** fjirr arte**   //sue  C&A&StX.  f*jr*A*e.f   tu** Al 

Spindle,   rpm  ^jJuS 
Culling  Fluid;       32Af Depth:   (Ind.   Reading) 

Hole #1 
Surface Finish, AA      2 f 
Protrusion, in.    S 2 {1 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
long! tudinal yju j^. Transverse iQ $ ( 

Flusl\ Gage Reading, in.    £k  
Cap-ici lance Gage Reading 
ExiI Burr Ho ight , in. 

J±£L 
^ ;A' /^ 

Ax i .11 
Pos i t ion 

Bottom *l 
HI 

IT 
us 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

0° 

i £3 
JZL 

1« 5° 

Üö 
a   LStx Q 

i 
UL 

90° 

UL 
ZJI. 
ixO. 
7-0 
TZL 

180° 

£4L 
e^a. 
1.4- 
2JL 

TC0 

225 

<rö 
^La- 
ZJUL 
t.a 

270° 

To 
ZJL 
Z^OL 

ZZ 

315° 

Ü^ 
^_J2L 

i ^2. 

ttZ 
Hole  *1 

AA 

JT 
A^. Surface Finish, 

Protrusion, in. 
Perpendicularity,   .001   in./in. 

Longi tudinal .QOQ<^_ Transverse 
Flush  Gage  Reading,   in.           Q 
Capacitance Gage  Reading       j JU *" 
Exit  Burr Height,   in.       

Bluing  Pin  Rollout 

Jd 

Axial 
Pos i t ion 

Bottom #1 

*3 

*5 

Air  Gage Readings   (.0001   in.)    ~ 
Angular  Position 

HA- 

«' 

s 
Q 

90° 

s 
180" 225c 

3L2: 

270° 

La. 

1 ?" 

315° 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries Q Qual i ty Var iable      &£■**. &j&StZMSj£j: 
Specimen  No.   £ Q tfjß A//AJ.   SAJT***■*<£■*>cC 

Hole Manufacturing Conditions and Procedures:    ^fcaGcicir  ^TQ/facf 

So**- fjt/r or/He**-   rfvc  QiAA£&L  Jr^u^jB^cr   u>,-r*/I 

Spindle,   rpm d4P 
Cutting Fluid:      £>&/- 

Feed: ,tf<V,r.   /.Fif 
Depth:   (Ind.   Reading) 

Hole lt\ 
Surface  Finish,  AA 
Protrusion,   in. IM 

,30 Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   ßffl    Transverse   , 062, 

Flush Gage  Reading,   in. *   Qg /  
Capcicitance  Gage   Reading        ^^^ 
Exit  Burr  Height,   in.       

Sf 
^' 

\z 

Ax i a 1 
Posi t ion 

Bottom /M 
n 
n 

TV 
^5 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

.-*&$' 
•••*> 

0° 

4^ z± 
^5° 

^ 
<U2. 
ZA£. 
Jl. 

90° 

LiL 
A-Z. 

Ü 
A± 

180° 

&0 
ZJL 
CM- 
'^CL 
SiQ 

22.S0 

UL 
IdCL 
UL 
2JL 

270° 

La. 
ZJO. 
MJL 
l^L 
2^. 

315° 

£ 
J&_^. 
ZJL 
LA. 
LJL 

Hole  HI 
Surface  Finish,  AA    __^^ 
Protrusion,   in. f/2~- 

JL*. 

Perpendicularity,   .001   in./in. 
Longitudinal  , tf Transverse   t 

Flush Gage  Reading,   in. | QCl^L 
ÜJStl 

Capacitance Gage  Reading 
Exi t  Burr  He ight,   in. 

ItO ^ 

Bluing   Pin  Rollout 

'» •■.-!»     •» 

Air Gage Readings (.0001 in.)' 
Angular Posi tion 

ftfet- ,.fP 

Axial 
Posi tion 

Bottom fj 
 #2_ 

 0- 
 #iL 

#5 

0° AS0 

J2. YLß. 

90° 180° 225c 270° 

^4r ^2 

ilA 

315c 

10. 

2J2. 
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MANUFACTURING  REPORT;     TAPERED HOLES 

Test  Series $        Quality Variable    JSteJ^&&&jytS>a  
Specimen No,   ^Xtt—- *?'-V   /*>rr«»*<(Sc* 

Mole Manufacturing Conditions and  Procedures;     /3CdP^4S41!   <SVy/f^v f 

.... <^^>.-_.-C*?^^,»Kr:,Ät^     __   
s',,IU,lv•• ,>w ^.^^  ,'^,:   .... .C<Vi"...../P^c  
Cutting Fluid:      JcäCLf LV-pth;   Und.   Ko.uti'U)) 

Hole   •»! 
Surtjco  finish,   AA SLj^, 
Pi ot r us ion ,   in. /££D 
Pe rpend icu 1 »ir i t v ,   . 001   i n, / i n, 

Lomji tudina!      ^>        Tronsverse tßfl,^ 
Flush  Gaiio   ^vadini),   in. &ö SU 
Capoc i tance G.uje Reading       ^ t 0 
IK i t   Bun   tu- i iiht ,   in. 

HI ui i\v)   lv 1 n   Kol lout 

S 

Axial "       1 
Pos i t i on     '      ."' 

A_l r  Goge  Readings   (.0001   in.1 

Anuular   Pos i t ion r " 
180- 

Illi ZJi^I^-ljf^ 
,., 0,. 

■ —% 

\ I '-" 

SLA £^2^24  i^l 
i—j.a y^TLiTg 

Hole  #2 
Surface Finish,  AA 
Protrusion,   in.        lÄr£. 

1£L 

Perpendicularity,   .001   in./in. 
Longitudinal t ßCs SL Transverse    , QQ$i 

Flush C.uje  Headiru),   in.        i QQX * 
Capacitance Gaye Reading        H^il v v>   ., 

Exit   Burr Height,   in.  

Air  Gage Readiiuis   (.0001   in.1 

ii iii)   P 1 n   Rol lout 

i 

Anqul ar  Pvis 11 ion 

Ax i a 1 
Posi t ion 

Bottom *1 

0C 

9.0 
JUL 

^ 

2j2_iliZ 
90° 180° 

VUL UL 
•70' 

UL 

\ i s^ 

%JL 
TEL 
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KANUFACTUfUNG  REPORT:     T^PtRtO HOLIS 

Irst  Serie*        ß        Quality  Variable    ^StÄAu/iÄtoJSt^C«  
Spec.wn No, J^/:^  /«^.u /*,r**'*trace 

Mole Manufacturing Condition* and Procedure»;     'QSä£ALS£.   si?7'C ^fk&G 

£. Q *  CamAMrrr StuH. .  
Spindle,   i t-m £4 £  reed: ^CJA/JT   .../f£ „__. 
Cutting Fluid:      Jp&f nopth:   ]Jntl,   ReadirniT 

Hole  »1 
Surface  finish,   AA »Q 

Protrusion,   in.        /rfJl 
Perpendicularity,   .001   in./in. 

Longitudinal   . ^^V"Transverse _^^_>i.A_ 
Flush Cuiiie Roadiny,   in. 
Capacitance G.uje Readiiuj      _J.S?jQ 
tx i t   Burr Hi> i vjht ,   in. 

Bluino Pin  Rollout 

+**f A 
HO 

Air Gaue Readings (-0001 iiO 
AnöuTar Posi tion 

Asl.il 
Posiiion 

Bottom 11i, Q 

h 

^-, 

'mt 

^/ 90° 

__*— i^S- /^.-.u. ,. j JLLM.— 
 *i'.M..... JUJL  ^.Q....AJLJ2_. 

/•tf   K^^ li>V  li..,g 

180° 

f.0 
f-i:]7^ 

all2j2. !£-£. 

^ 1 s^ 

jLQ. 7: Q 

Hole   i: 
Surface  Finish,   AA 
Protrusion,   in. //Y 

J.iL 

Pe rpend i c.u Iar 11y, .001 in. / i n. 
Longitudinal iQ££  Transverse LÄ2/. 

Flush üaye Reading, in.   . QC^T  
Capacitance Cage Reading   ^ ^^3 
f v i t Purr Ht> ight, i n. 

tU u i nvj P in Rol lout 

Ai r Gage Read inips (.0001_j n.)_ 
Angular Posi t ion 

A\ i a 1 
Posi t ion 

Bottom II 

#3 
fk 

0° 

^ I 
l_i^ 

1»$' 

jJLiSL 

90° 

7  (> 

f: 
J^l 

ISO0 

I 
X^. 
4?^ 
J-g hi2.g 

^'S1 

i_j2. 
^J2. 
3^: 

'70° 31 5° 

Ü 
^JL 

ta 
KZ 

J2_.- 
X_l2. 
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MANUFACTURING   REPORT:     TAPERED HOLES 

Test   Series Ä. 
Specimen No. £jßiß 

Quality  Variable    &Ju/&&£mL{k 
A/MX. /vrfM*g'M**ce 

Hole  Manufacturing Conditions   and  Procedures:    f^öCUCe   5rx>. //OA^' 

Spindle,   rpm      ££0 
Cutting  Fluid:      t>4.y Depth:   (Ind.   Reading ng) 

Hole   n 
Surface  Finish,  AA 
Protrusion,   in. 

Bluinq   Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal       /^      Transverse , QO/L 

Flush  Gage  Reading,   in.             Q 
Capacitance Gage  Reading         .2&if 
Exit   Burr Height,   in.      

-* 

4i 
•/ f... .■j-r« 

Axial 
Posi tion 

BottomJM 
n 
n 

ITT 
US 

Air Gage Readings (.0001 in.) 
Angular Position 

'JJL 
ZJL 
U2- 
MJL 

^5° 

CO 
J^L 
?,<? 
S^O. 

90° 

Vo 
JJ2. 
JLLLL 
&JI. 

180° 

JJL '2 0 
J.CP 
<££- 
'JUL 

VV<2 

225° 

JUl. 
7. a 
ZJL. 

270° 

?o -vo 
■& 

315° 

ttZui 
JO 
JCL 

Surface Finish,  AA    _^_^_ 
Protrusion,   in.        .  X */£ 

Hole n 
SLS1  Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   . ^ j/^Transverse   , oulit 

Flush Gage Reading,   in.        f /yQ 2~  
Capacitance Gage  Reading .j^jf"  
Exit  Burr Height,   in.      

.*_ 

S/i, 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
 n 
 n 

#5 

w 

1. 0 
JuO. 

90° 

1 

180° 

ft 
-l-L 

225° 

TV 
H<? v^a 

270° 315e 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test  Series       g Quality Variable    Bg-^MoicrHjju^  
Specimen No.   trfLff //**. /jjreWteMC€ 

Hole  Manufacturing Conditions and  Procedures:    T^ocuce   SfQ. S/ö/*? 
So** £j(/r  örtäte   Jv*  £***?**  ^^JT*.*»£.*  US/rtt A 
40* Cof^-rfA SiH*  

Spindle,   rpm     £4,0 
Cutting   Fluid:      D/Lf 

Feed: 
Depth:   (IndT Re fld ing) 

Surface  Finish,  AA 
Protrusion,   in. 

Hole  #1 

T7J? 
iUL. 

Perpendicularity,   .001   in./in. 
Longitudinal ,06^    Transverse ^ ffetL. 

Flush Gage Reading,   in. / OOl  
Capacitance Gage Reading       SJXÄ  
Exit Burr Height,   in.      

Bluing Pin  Rollout 

1?'' ..    " tS 

Axial 
Posi tion 

Bottom l\ 
n 
n 
IT 
#5 

Air Gage Readings (.0001 in.) 
Angjlar Position 

fc 

0° 

SM. 
J2- 

X-d. 

w 
-JuQ_ 
tjJL 

90° 

-CO    'JO'Q 

to. 
ux 

i80r 

'1A. 
£—. 

HJL 
]LLIL 

225° 

■a 
f_^_ _^_ä 

270° 

SJSL 
JCL 

Ma 
IJJL. 

315C 

~AA_ 

4La. 

Surface  Finish, AA 
Protrusion,   in. , 2 ^/ijf 

Hole n 

\ ? Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal       Q      Transverse , &0jt£' 

Flush Gage Reading,   in. , fl O I  
Capacitance Gage Reading      $ ^Q  Vi / 
Exit Burr Height,   in.      * S 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Jipttom l\ 
 n_ 
 n_ 

j 
#5 

LJOL 

W 90° 

MM- 

180° 

VL(2_ 
MJl. 

2 ZJ2 

225° 

■? n 

270c 

0 
22: 

315c 

7o 

± 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Test  Series        g Quality Variable    B^i.MöU.rHyjuti-  
Specimen No.  Jf L 1$ S/AX. W-W«**cf 

Hole Manufacturing Conditions and Procedures:    f^öpctce   Srz>- //öA£ 

tQ* Cai*"*>rf4 Sim  
Spindle,   rpm      i,tO 
Cutting Fluid: D/Lf Depth: (Ind. Read ing) 

Mole #1 
AA 

.J31 
JLiTL Surface Finish, 

Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal / QQ /  Transverse . QO{ 

Flush Gage Reading, in.   . Co 'J_  
Capacitance Gage Reading 
Exit Burr Height, in. 

<JJ? so 

Bluing Pin Rollout 

-/. 

Axial 
Posi t ion 

Bottom #1 
n 
n 
IF 
us 

Air Gage Readings (.0001 in.) 
Angular Position 

z&L 
MM- 
tJL 
JJL 

'«s0 

ZLJL 
1*JL 
HJ1_ 
Ai2L 

90° 

zlIL 
MJ2. 
-L 
1^0. 

180° 

ro 
UL 
ZJL 
uc 
Wo 

225° 

-J^ 
i, r 
SUL 
SUL 

2700 

'/CP-0 -Vo 
J^CL 
JLJ2. 
2^0_ 
-/{t<? 

315° 

AV 
J.0 
LsL 

Hole n 
Surface Finish, AA 
Protrusion, in. __ 
Perpendicularity, .001 

Longitudinal tf 

^JL Bluing Pin Rollout 

lAQL 
in./in. 
Transverse / OOX- 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

VOJ~ 
Z9y HO '/. 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi t ion 

Bottom $\ 
 n 
 qi 

#5 

ÄJL 

Tal 

w 

*J2 

90° 180° 

s zs 

225c 270° 

JUL 

315c 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Tost   Scries        Q Quality Variable    fff/,4.Mou,rM/jQ&■  
Specimen No. ,2 tfcf *       /^A. /„rffWce 

Hole  Manufacturing Conditions  ^inc)  Procedures:    Ffc&Cclce'   SfP. ^/<y^ 

Spindle,   r pm      ££& 
Cutting  Fluid:      D^y 

Feed: 
Depth:  Ti rvd.   Readinq) 

Hole li\ 
Surface  Finish,  AA 
Protrusion,   in. Mt Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal , MC ^  Transverse .^g j jt 

Flush Gage Reading, in.   — , 001  
Capacitance Gage Reading JQQ  
Exit Burr Height, in.     

3 .S '*       '*- 
.fH^- 

■r ̂y*- 

Axial 
Posi t ion 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

Bottom *1 
n 
n 
T; 
us 

0° 

A£. 
JO. 

2MA. 
1^0. 

'.5° 

JLJ2. 
4A. 
SJLJL 
*Ul 

90° 

'^L 
MM- 
&J2- 
J.a 

180° 

'±XL 
-U^ 
JL^L 

2?50 

'JUL 
UJ2, 
ZtL 
i>a 

270° 

'-U- 
&- 
1'Q 
J>Ü 
NQ 

315° 

rUL 

i 
^^ iSJl 

Hole #2 
Surface  Finish,  AA 
Protrusion,   in. 25C; 

2JL Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal t0Sii.    Transverse   ,00 2, 

Flush Gage  Reading,   in.        , g^ /  
Capacitance Gage Reading      J J &  
Exit  Burr  Height,   in.      

Y^O 

Air Gage Readings (.0001 in.) 
Angular Posi t ion 

Axial 
Posi t ion 

Bottom ^1 
 n_ 
 n 

us 

0° 

-LM- 

^c 

IS 
90° 

■JJL 
1L ± 

180° 

bug: -42 
2, a 

225c 

i 

270° 

TZZL 

315° 

JLÜ_ 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Test Series       Q Quality Variable    &fnMöU.TH/Jü&-  
Specimen No. .Tgl^ /7 ^" //**./urtWtsce 

Hole Manufacturing Conditions and Procedures:    f^öp+ice   Sr£>. /^On^f 

40* tef^OTTf* &#<  
Spindle,   rpm      44ji> 
Cutting  Fluid:      D^f 

Feed:   , c^/j' 
Depth: (Ind. Reading ing) 

Mole lt\ 
Surface Finish, AA     */o 
Protrusion, in.   , ^.J ^ 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ,QfQS'Transverse . QjgJ 

Flush Gage Reading, in.  ^,001  
Capacitance Gage Reading   •j£$ 
Exit Burr Height, in.   

3!>/^ 

Axial 
Posi tion 

Bottom #1 
n 

us 

Air Gage Readings (.0001 in.) 
Angular Position 

dä^. 
AJJL 
&£_ 
VLtL 

W 

zSJL 
JUSL sz: 
£0_ 

90° 

UL 
'MJL 
AJ2- 
1^. 

180° 

y.<r 

1 
JLö. 
»JLA, 

225° 

AJL -?.o 

k 
tJ2. 

270° 

zz 
'$'0 

&J2- 
&JL. 

315° 

LJ2-. 
I'O 
MJZ. 

Hole #2 
Surface Finish, AA 
Protrusion, in. sc ^JL 
Perpendicularity,   .001   in./in. 

Longitudinal  t dol   Transverse   ttfOZ. 
Flush Gage Reading,   in. /)  
Capacitance Gage Reading       1KS'0  
Exit Burr Height,   in.      

Bluing Pin Rollout 

^o'/ r<-. 

Air Gage Readings (.0001 in.) i- f-^ {'•' 
Angular Position 

Ä 

Axial 
Posi tion 

Bottom iCI 
#2 

#5 

-JÜI. 
JL4- 

3.6 

90° 180° 

HZL 

225° 

414 
Jix i 

270° 

22: 

315° 
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MANUFACTURING  RrPORT:     TAPERED  MOLES 

"t Series       8    Qua! ity Variable    ££±kM&4J:*JAl&. 
pecimen No.   Jß^ÜJL Af**. /vr 

Te 
Spec rr4sr4f*ce 

Hole Manufacturing  Conditions  and  Procedures;    f^C^p^Cf   &rj>  tf<>6-£ 

Sex* fx/r err*'*** ^ve CiiA&££*. £AjLUM4X>£~J6UztLA~ 
60* C3i*-*>rf-4 StAt<  

Spindle,   rpm      ^jrO 
Cutting Fluid;  P^f Depth:   (Ind.   Rf.ulini)) 

£P<S- 

Hole  II 
AA Surface  Finish, 

Protrusion,   in. 
Perpendicularity,   .001 

Longitudinal     0 

JLJ£ Bluimi  Pin  Rollout 

H. 
in./in, 

Flush Gaqe Reading,   in. 
Capacitance Gage  Reading 
Exit   Burr  Height,   in. 

Transverse , Qd S 

\sSL 
££. 

^UZ 
tJol 

Ax i a 1 
Position 

Bottom ll\ 
n 
n 
IT 
Hb 

Air  Cage  Readings   (.0001   in.) 
AntjuTär   Pos i t ion  

'J1A. 
2JL 
Ut 
±J2- 

W 

LA. 
-O- 

22: 

90° 

LtL 
2iXL 
j*a 
^2. 

180° 

-AJL 
IJt 
iU. i. a 

22! 

AXL 
^^2- 
i^2_ 

?70<, 

Z 
iUXl 
jLa JLO. 

iir; 

üLa 
nJLXL 

i> a 

Hole  ^2 
AA 

TwL 
Jui: Surface Finish, 

Protrusion, in. 
Perpendicularity, .001 iti./in. 

Longitudinal i^fr/ Transverse t£uCLäL 
Flush Gage Reading, in.   *CfQ£  
Capacitance Gage Reading  jjI 
Exit Burr Height, in.  

Bluing Pin Rollout 

it 
V. i' 

*■. ^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi t ion 

Bottom #1 
 n_ 

gji 
#5 

0° 

7>0 

LL± 

^5° 90° 

-2,0 
2,0 2X 

180° 

4jl_ 

MJ2- 

225" 

ML 
iJ2 

270° 

a*. 
311 

£.0 

M-O- 
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MANUFACTURING  REPORT:     TAPERED  HOLES 

Test Series        & Quality Variable    fffnMou.rM/AJ6-  
Specimen No. Jljff /^x. /„retrWce 

Hole Manufacturing Conditions and Procedures:    T^Ci^ce   Sr/>- Mo/*? 

60* Cai*'*>rf4 &#* 
Spindle, rpm £££ 
Cutting Fluid:  P^f 

Feed: 
Depth: (Ind.' Re lading; 

Hole ll\ 
Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal ,00 ( 

JSL 
fo Bluing Pin  Rollout 

in./in. 
Transverse ,0 Q I 

Flush Gage Reading, in.     0  
Capacitance Gage Reading  J99 
Exit Burr Height, in.   

^ Ma« 

Ax i a I . 
Pos i t ion 

Bottom £j •Z.O 
n 
n 
n 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

4^2. 
SUL 
HJL 

w 

^U. 
- gu2 

UL 

90° 

'JkJL 
lid 

180° 

?.o -too 
SJJL. 
S'.g 
JL^_ 

22s0 

zlJL 
UL 
UL 

270° 

-^ 
AJ^ 
±JL 
Ha. 

315° 

^A 
J&. 

H+A 
U-CL 

Hoic n 
Surface Finish,  AA 
Protrusion,   in. nn x±. Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal , Qü jL Transverse 

Flush Gage Reading, in.    0 
Capacitance Gage Reading  3^0 ~ 
Exit Burr Height, in.   

-£XD 

w/.- 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Pos!t ion 

Bottom $\ 
n 
n 
/C5 

10 
V2- 

w 
-H0 

1 
X4_ 

90° 

ZUL 
JLÖ- 

3,0 

180° 

-9.0 
UL. 
&SL 
XJ1. 

225° 270c 

'JLCL 
JJL 

•Mm 
££, 
JL2 
H'7 

dUL 
'$<<? 

J^L 
&J2- 

315c 

Ju^Ct 
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MANUFACTURING REPORT:     TAPERED HOLES 

Te5t Series    _fi    Quality Variable    BmMou.rHMf*.  
Specimen No. J^ / f  /^x. /Urr<S*'***ce 

Hole Manufacturing Conditions and Procedures:    Pfcocuce   Sr£>. &£&£. 
BOA* fx/r  ar/>'*<.*   JAJ* CMA&££&  £AIZJLAM4£. ^/TM A 
40* <S?«f«-<"V'-< &*<  

Spindle,   rpm 
Cutt ing  Fluid; 

A±o_ 
Pir 

Feed:   , .^/^   y^rf 
Depth:   (Ind.   Readincj) 

Hole #1 
AA 

JA Ttt 
Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal , ßc> I    Transverse , C'&ii~ 
Flush Gage Reading, in.   , OO $  
Capacitance Gaqe Reading 
Exit Burr Height, in. 

Bluing Pin Rollout 

..Jg.fe. 
LiX^ 

Axial 
Pos i t ion 

Bottom ^1 
n 
n 
*5 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

'J^L 
MJSL 
JUL 
J^. 

^5° 

^M. 
JjL 

K 

90° 

ill. 
UL 
MJL 
1^0 

180° 

-5^ - V 0 
J.O 
JLS. 
J 0 

225° 

l^L 
JdJ2. 
JLo. 

270° 

~y.r '7<a 

£L 
ML. 
MdL 

315° 

ls<L 
X^L 
ZJI. 

Hole HI 
Surface Finish, AA  ?*? 
Protrusion, in.     /- t/b" 
Perpendicularity, .001 in./in. 

Longitudinal . £,('j[tf Transverse   .0O{i. 
Flush Gage Reading, in.   . on 1_  
Capacitance Gage Reading  , ,jL f^ 
Exit Burr Height, in.   

B1uing Pin Rollout 

y^'/ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
 n 

n 
AS 

}lA_ 

k 

^5° 

HZ 
0 

3.0 

90° 

U4- 

180C 

4 O- 

225° 

TT 

270° 

2! 

315° 
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MANUFACTURING REPORT:  TAPERED HOLES 

Tes 
Spec 

1 Serie5    ■ jg  ,   ,    Quality Variable    Br±j.Möu.rHMj*.  
clmen No. t^B^T //**. /„mrfSfce 

Hole Manufacturing Conditions and Procedures:    fäeoAuce  Sf£>. //OJU? 

3a** fjisr  a*//tie   AAJ*  £****&  fAirM.MJiL* 0/rH A 
to* Caä&äx&L St**  

Spindle,  rpm     £4o 
Cutting Fluid:      DiLr 

Feed: ^   ^ 
Depth:   (Ind.   Reading 

.:/. .    ±E&. 

Hole #1 
Surface Finish, AA 
Protrusion,   in. 

JLXL Bluing Pin Rollout 

^VJ 
Perpendicularity,   .001   in./in. 

Longitudinal       Q      Transverse « QOO. 
Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

GQK 
■ JJ/ SO 'l> 

Axial 
Position 

Bottom i/l\    -f.d 
n 
IL 
IF 

Air Gage Readings   (.0001   in.) , 
Angular Position 

PC 
i 

JtO 
UL 
JUL 

WJMZ. 

w 
2JL 
Jl. 

MA. 

90° 

£JL 'f.O 
2*JL 
.7,0 
ILO. 

180° 

ISL 
2.a 
2<0 

225° 

-JZM- 
JUJL 
,T,<P 
itAr ZE 

270° 

ZALO. 
3.a 
lUL 
2i^- 

315° 

Aß. 
^r 
^2L 

Surface Finish, AA &Q 

Protrusion,   in. , J t/Q 

Hole »1 
Bluing Pin Rollout 

Perpendicularity,   .001  in./in, 
Longitudinal ,{>OJb  Transverse 

Flush Gage  Reading,   in.          ,Q 
Capacitance Gage Reading     y jt j^ 
Exit Burr Height,   in.      

<Mol 
*t\%     in?' 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 

#5 

w 
z£JL 

90° 

TIT 
-JZ1 

180° 225° 

TJE. 

270° 

is: 

315e 

no 

i 



MANUFACTURING IJEPORT:    TAPERED HOLES 

Test Scries       P Quality Variable   ßf^Höu.r*,JuA-  
Specimen No. Jflyf /^x. /„rr<*r*r*cc 

Hole Manufacturing  Conditions and Procedures:    f^GAUce   Srt». /V<\Lf 

tQ* GoMatitim St Aft  
Spindle,   rpm      ^J^jg 
Cutting  Fluid:      E><t.y* 

Feed: 
Depth:    (ind." Re adlng} 

Hole II 

a^. Surface Finish, AA      
Protrusion,   in, ■ jjffiff   _ 
Perpendicular i ty"]   .001   in./in. 

Longitudinal  j0Q/    Transverse i 0 02. 
Flush Gage  Reading,   in. 
Capacitance  Gage  Reading 
Exi t  Burr He ight,   in. 

Bluing  Pin Rollout 

00 z 
.70/ 4S >'/, 

o * f 

Ax i a I 
Pos i t i on 

Bottom |1 
12 

JL 

Air Cage Readings   (.0001   In.) 
Angular  Position 

U^.. 

0° 

iG?- 
>/. a 
± 

w 
zIJl 
JLJL 
J.Q 
MO. 

90° 

Ad. 
JJl. 
XJX 
UL 

180° 

-JJL 
±J_ 
JJL 
AJL 

225° 

-'/^ 

JLA. 
JLA 

270° 

-ÄJL 
JLSL 

± 
UJL 

315° 

^iL 
2^ 
£-*. 
ÜJZ. 

Surface Finish, AA    _m__m 

Protrusion,   in.        , ^ifl 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in, ,,..• 
Longitudinal /^c^b^Transverse   .Gaef 

Flush Gage Reading,   In. /Q  . 
Capacitance Gage  Reading        3Jf        V^rp    t *" 
Exit Burr Height,   in.               , A    , 

Air Gage Readings  (.0001   In.) «-**■**• ' 
Angular Position 

•trv 

Axial 
Position 

#2 

I 
15 

Bottom II   \ftO    \y.O 
-LM- £ 
W 

i M- 

90° 

Ui2_ 
-44- 23: 

180° 225° 

1 

270° 

bLÄ. 

i LA. 

315° 

§ 

in 
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EFFLCTS OF HOU QUALITY 

Test   Series    „^_    Quality  Variable       Jg ^ • /(. :       A 4 u ^, ^ ^^JLJ^fe ^ ,) 

Produce Good Holt- Using Fol lowing ConJi t ions; 
foots;     iJFCenterdrni;   ig/S«!   inT pi lot \lri 11; Group   I,   Onwrk  Oriil   Reamer   (TLD20'*0ARl-5) 
Sp' nd Ie.   rpm 3  1$  F"d :      .^l/ .0       7. C   ' »7    
Cutting Fluid:     ^^^AHZ 5ft k fk tU ' DePth:     Hml.   Readinq)      /   F) V J 

Results:        Specimen No. 
Surface Finish,  AA   «^y—^j»   ^t-   ..■ 

Hole 11 

Protrusion, in.  ^ . / ££} 
Pe rpend i c u I a r i t y , .001 in./tjaije lenytH 

Longitudinal ^^^A^^ransverse   Q 
Flush Gage Reading, TrT     t ^^ 3  
Capacitance Gage Readinq:     3 X / 
Exit Burr Height, in.  "_ ^f^-1  

Bluing Pin Rollout 

Air  Gage 
An gul 

Readings   (.0001   i 
ar  Position 

n.) 

Axial 
Position 0" 45° 90° 135° 180° 22V ^O'1 315° 

Bottom #1 
12 ,.. 

*} -»-^ *■ ^   . ■t^ t^ t   «- *  lr ■*   2. -(    2_ 
*\ * c? O 0 f fi? <? 
*5 tCi l-.i , t  .    ' I.C, ,5 f u», S f JiJ -  t-l 

Hole #2 

JL£jrJ*.l. ~it.ii.\. 
tj TZ. 

Surface Finish, AA 
Protrusion, in.     ^  t _ 
Perpendicularity, .001 in./gage length 

Lonqltudlnai .apa/yg/ Transverse .> ,> JZ-AV.'- 
Flush Gage Reading, in.      . 0 .- ^   

Bluing Pin Rollout 

Capacitance Gage Reading: 
Exit Burr Height, in. AT 

Air  Gage 

Anuul 

Headings (.0001   i 

Ion 

O 

Axial 
Position 0° AS'1 90" 135° 100° 270° 315° 

Bottom *1 
»2 
*3 -f 1 4 / -»- | 4 [ -1 I ..1  I ■#   1 iL 
111 O 0 0 Q .  , a 0 Ü C 
'5 ±<l.*V . f c, r f £.M » /. ^ 'fi ' - <\ * -L^J_ 
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EFFECTS  OF  HOLE  QUALITY 

Test  Series 3 Qual i ty Var iable     SjJJL£A£±. &LU4UU&4LS1 (LIVL.^J 

Produce Good Hole Using Following Conditions: 
Too Is:     n Centerdrill;   19/6'«   \n.   pilot drill;  Group  1,  Omark  Drill   Reamer   (TLOZCtOARl-S) 

33 r Spindle,  rpm _ _ _   
Cutting Fluid:   T^/» /W^.c ~ At wl Depth:     (Ind.   Reading)     y, 945 

Results: Specimen No.  ^ £" / 7~ Hole II 
Surface  Finish, AA      <f) -s^fi? j* ^^  
Protrusion,   in.  . y ^tSs.  
Perpendicularity,   .001 Tn./gage   length 

Longitudinal .^A^o^Transverse ,00^//r/c^ 
Flush Gage  Reading,   in. 
Capacitance Gage Reading 
Exit   Burr  Height,   in. 

. /O g «?- 
l&S 

Bluing Pin Rollout 

A \ r  Gage Readings (.0001   in.) 
Anqu ar Position 

1      Axial 
1    Position 0° 45° 90° 135° 180° 225° 270° 315°      i 

I    Bottom #1 
I           n 
\          n o re/. i , i ~-~ —     /•      1 

A + fi.S 6 ■+6.S a •HS.S Q o o       \ 
L              #5 D Q 1       Ü il ■+C-S ftf-iT o <?        1 

Surface Finish, AA S%~ CoB J' t 
Protrusion, in.  , I J 1. 
Perpendicularity, 

Longi tudinal 

Hole #2 

001   in./gage  length 
£ Transverse     . ÖC Z/z^Ctf 

Flush Gage Reading,   in. . ßO ö 
Capacitance Gage Reading: 3^0 S" 
Exit  Burr Height,   in. —^~ 

Bluing Pin Rollout 

A \ r Gage 
Angul 

headings 

ar Posi| 

(.oooi i 
ion 

n.J 

1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°     1 

1   Bottom #1 
n 

\                #3 
li 4 O a Ö a o & o 

\               n o P  (2 1 & **'' Q Q        1 
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EFFECTS OF HOLE QUALITY 

Tost Series   3   Quality Variable   O c K// ^L      JL V&L6 I £ '■'   (& V* '"") 

Produce Good Hole Using Following Conditions: 
Tools:  #2 Centerdrill; I9/6J» in' pilot drill; Group I, On»ark Drill Reamer (TLDZO^OARl-S) 
Spindle, rpm     3 Z^"      Feed: MSjjfä ~0  FJ/M   
Cutting Fluid: 770» /**S/C ~ S: u*. Depth:  (Ind. Reading)  /.<=»<.^ 

Results:   Specimen No. SCCE) .   Hole II 
Surface Finish, AA  ^2. —& 2.  /*   £.1.  
Protrusion, in.   / Oft  
Perpendicularity, .001 in.Tgage length 

Long! tudinal.^£^^^Transverse  ^  
Flush Gage Reading, in.     . & $ 4  
Capacitance Gage Reading:     2-AA 
Exit Burr Height, in. - *"       

Bluing Pin Rollout 

Air Gage Readings (.0001 in.) 
Anqu ar Position 

i  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°  1 

1 Bottom II 
1       '2 

#? + / 4 1 t / 4 / ±1.     . 4 / ■+) + I H 0 £f O 0 
Q 

O D        1 
15 9 c 0 c  ^ Q Q       1 

Hole 12 
Surface Finish, AA 
Protrusion, in. 

^>7tf> S< 

/C.9 
Perpendicular! ty,   .001   in-./gage  length 

Longi tudinal .fty/y/yy Transverse    ■<>• 3 SyyC// 
Flush Gage  Reading,' in. • ^fo 4  
Capacitance Gage Reading: I"? Sf  
Exit  Burr Height,   in. ; *—:^  ; ■     " 

Bluing  Pin   Rollout 

A i r Gage Headings (.0001 1 n.) 
Ang^ ar Posil .ion 

|  Ax i a 1 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
12 

1          n 4 1 + 3 i  ? 4 3 4 3 1-  3 4 3 4i  r '    A O 0 O O O O O <?    , 
K 6 0 Q Q 0 0 <?  1 .__Ä—1 
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EFFECTS OF HOLE QUALITY 

Test  Series 9 Qual ity Variable SufiCAtr SiäMJUiMäJkS.   CüALt**) 

Produce Good Hole Using Following Conditions: 
Tools:     JTTenterdrVU\1^7^~üupr\ot  drill; Group  1,  Omark Drill   Reamer   (TL020'«OARl-5) 
Spindle,   rpm  3 2-5"  Feed:       tJAilk   - L. GJf*1  
Cutting  Fluid:     <~,Te>bfiA t h    ^Q^^r^ir Depth:     (Ind.   Reading) /. ^STQ 

Results: Specimen No. SACz ß. 
Surface  Finish,  AA    ^g _ g 2./1   A 

Protrusion,   in. A 

Hole II 

__„., 14.  
Perpendicularity,   .001   in./gage   length 

Longi tudinal .coi//fXt. Transverse ,co //y*/C*' 

Bluing Pin  Rollout 

Flush Gage Reading,'' in 
Capacitance Gage Reading 
Exi t Burr Height, in. 

Air Gage Readings (.0001 in.) 
Anqul ar Posit ion 

Axial 
1    Position 0° 45° 90° 135° 180° 225° 270° 315° 

I    Bottom #1 
l            n 
\          n 

A o o ö o c? ^ o p         ! 
\                #5 o o -fQ-l fr ijr f^.S" •f tf.S" O        1 

Hole 12 
Surface Finish, AA 
Protrusion, in. 

tiS'ta   At». 
« / 70  

Perpendicularity,   .001   in./gage  length 
Longitudinal .otfr/w^/Transverse        & 

Flush Gage Reading,   in. 
Capacitance Gage  Reading: 
Exi t  Burr Height,   in. 

~ o 

2.17 

Bluing Pin Rollout 

A ir Gage Readings (.0001   i n.) 

Angul ar  Posi| Jon 
1     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
1                  #2 
\          n t/ + /.r 4/.5- i Af f/.5 +  / f / + ' ah £> /O ^5 Ö o o Ö rt 

\                 *5 a <? 0 Q ftf.T n ■f fliS* i»2,5-    1 
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EFFECTS OF HOLE QUALITY 

Test Series __3_ . Quality Varloble SJ^£JL^   r^L^, ;/V     r Ci£.   JtjJ. 

Produce Good Hole Us I m FoI low Ing Cond111ons: 
TÖöTsI     HI CenTerdrTll;   19/6'»   In.  pilot drill; Group I,  Omark Drill   Reamer  (TL020'«0AR1-5) 
Spindle,   rpm 2./ <g  Feed:    Ay4/i//> -   /.p 7/>M   
Cutting  Fluid: QtfY  Depth:     (Ind.   Reading)      yT-^fZ? 

Results: Spec I men No. S"^./ C 7" Hole  ^1 
Surface Finish, AA      <f^5 - ^ 2.  ^Ct r4~\. 
Protrusion,   In. ~ 7^>^L 

31   In./g 

Bluing  Pin Rollout 

Perpendicularity,  .001  In./gage length 
Long 11 ud I na I mec j/yrty. Transverse . j^g^/A cV 

Flush Gage Reading,   In. . & £3 , 
Capacitance Cage Reading: 2J4/3 
Exit   Burr Height,   In. ~-~.—  

Air Gayc Readings (.0001   1 !hl 
Anqu ar Posilion 

1      Axial 
1    Pos 111 on 0° 45° 90° 135" 180" 2?!)" 270" 315° 

1    Bottom K 
n  J ri 

f /5. i 
-._      . A fi •4/3.5- 0 ■±^.X..„ 

f- / 
O * ^.^ i I          n i--C^ _J.J  . i a^ 1,,.,,/  ■/ i': „   tf     „ ^ /    l 

Hole »7 
Surface Finish, AA   .4fl^r   ^ >£-.  
Protrusion,   In.  i_L'^i__  
Perpendicularity,  .001 Tn./gage  length > 

Longitudinal ,g^ //y^Tr ans verse    .Aa/Xsy^ 
Flush Gage Reading' In. .^/oü  
Capacitance Gage Reading: 2_JlO 
Exit  Burr Height,  In. *l^.y 

Bluing Pin Rollout 

Air Gage Headings (.0001   1 !lJ_ 
Anau ar  Poji Jon 

I     Axial 
Pos 111 on 0° 45° 90' 135" 180" 225° 270° 315°      | 

Bottom 11 
i            |:: 
1               #3 h     »i A -f 0.!? fl 4  0.5* Ö 4   Ö.5- a '* t5 

h S! 
■/   1 <2 -1.! ff r   / J 
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EFFECTS OF HOLE QUALITY 

Test  Series        3 Qual I ty Variable     Qu/'/v: C£ U*dA I* t it* *!< fl UlM^J 
Produce Good Hole Using Following Conditions: 
Tools:     12 Centerdrill;   IS/B«»  \n.  pilot  drill; Group  1, On«rk Drill   Reamer   (TLDaO^GARl-S) 
Spindle,   rpm ? /£  Feed:      j^iLr  ^-^ Z^g  
Cutting Fluid:      ^ / .-/,//;^r   ±o ^ w ^r- Depth:     (Ind.   Reading)      A g;.^ 

Results:         Specimen No. ££ «- ^                   Hole  II 
Surface  Finish,   AA t-g ~~ ^ z   M u .,  Surface  Finish,   AA rp 
Protrusion,   in. . 19\ 
Perpendicularity,   .001   In!/1 Vgage   length 

Longitudinal .Qcd/rtLH Transverse   .^^ 2///t/CJ-/ 
Flush Gage Reading,   in. o^ ^     
Capacitance Gage  Reading: 2. 2-^ 
Exit  Burr Height,   in. 

Bluing Pin  Rollout 

A Ir Gage Readings (.0001   1 GJ. 
Anqu ar Position 

Axial 
Position 0° 45° 90° 135° IBO0 225" 270° 315° 

Bottom 11 
12 
#? fH o ^ \ Ö 4    1 + ^.^ 4-/ 

4 1 
\ a .r 4    / 

#5 -U;. e ■K?^ i   1 ^ i tf.r tf.^- 

Hole #2 
Surface Finish, AA 
Protrusion, in, 

f C-i"? -a <M 
>£J- 

Perpendiculari ty,   .001   InT/gage  length 
Longitudinal .^/y^yy/e^Transverse   .^ 

Flush Gage Reading,   in. >Cc~ '*. 

2*6/ ' Capacitance Gage Reading: 
Exit Burr Height, in. 

Bluing Pin Rollout 

Air Gage 
Anaul 

Readings 
ar Posi 

(.0001   in.) 
Jon 

Axial 
Position 0° 45° 90° 135° 180" 225° 270" 31b" 

Bottom II 
12 
13 
M + / o + OS 0 + A5 \ ß.S i Q'S i tf.iT 
l\ -f i.,. * tp.5 Q <? t?.>s fQ'S- ,—fi— 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable S±£MC£ /;.^.v:^c fci^^.j 

Produce Good Hole Using Following Conditions; 
Tools: n  Centerdrill; 19/6*1 \n.  pilot drill; Group I, Omark Drill Reamer (TLDZO^OAM-S) 
Spindle, rpm  UJZ  Feed: ÜMi.      ■'• -^^^       
Cutting Fluid: STaLDA^/.D     SOLISC/JT Depth:  (Ind. Reading)  / ■ § SO 

Results:   Specimen No. S'b^CS .Hole if I 
Surface Finish. AA   3 r - .r> z^ ^  
Protrusion, in.  . / 93  

Bluing Pin Rollout 

Perpendicularity, .001 in./gage length 
Longitudinal .oca^/vt^Transverse .flol//sJCJ4 

Flush Gage Reading, in.     ee ^ 
Capacitance Gage Reading:    TL & O 
Exit Burr Height, in.        «-^-       

A ir Gage Readings (.0001 in.) 
Anqu ar Position 

1  Axial 
| Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 
\           n 

#3 
A o ^/9.r -< ö.r + j\«r ■f as; O O Ö  j 

1      #5 4-1 -f / as + 1 4 i.t f / t- AS- i f i   1 

Hole #2 
Surface Finish, AA 
Protrusion,   In. 
Perpend i cuI ar ity,   .001  inT/gage  length 

Longitudinal .g>o/^/ve^Transverse   .e>o//;s>jejy 
Flush Gage  Reading,   in. . g, «3 ^ 
Capacitance Gage Reading: 1-6>'7  
Exit  Burr Heigfit,   in. "Jf f   

Bluing Pin Rollout 

A ir Gage headings (.0001 i n.) 
Angy| ar Position 

Axial 
| Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
1       #2 
1      #3 
r          #4 fl <0 O o o 6 + Ä.«r o 
1            15 ±^— ftf,S" ^C,5- iff.r Q + / t^.ri 4-^r | 
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EFFECTS OF HOLE QUALITY 

Test Series ^    Quality Variable     S^u/^Cg-   fiotJCl**/eS^(c^jli**J 

Produce Goo! Hole Using Following Conditions: 
TooTsl    12 Centerdrlll;   19/6<t W, pilot drill; Group 1,  Omark Drill  Reamer  {TL020AOAR1-5) 
Spindle,  rpm  I/O  Feed:      A<Wa - /.O JP^\  
Cutting FluH: fit j Depth: Reading)    J^B^g 

Results: Specimen No. '2,A CiQ Hole #1 
Surface Finish,  AA        IS ~SS *4lr*  
Protrusion,  In. t /3g  
Perpendicularity,   .001   In./gage length 

Longitudinal .etX//tcM Transverse .OOX///JCJI 
Flush Gage Reading,   in. .0^2-  
Capacitance Gage Reading: 2/£/£ 
Exit  Burr Height,   in. *.£L=L 

Bluing Pin Rollout 

A ir Gage 
Anqu 

Readings 
ar Posit 

(.0001   i 
Ion 

n.) 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
n 
*} A ^.r + 4.1- + ^.5" ±e.s- +  CT 4 ^,r -f a.S" -f ö .S" 
US „  0 ff tf 0 a (2 Q & 

Hole 11 
Surface Finish, AA 
Protrusion,   in. 

^"C-te^  M* ATt 

Pe rpend i cuI a r i ty,   .001   In./gage length 
Longitudinal .aaA^/c/yTransverse  .OO&/,WCJ* 

Flush Gage Reading,   in. .c:.^         
Capacitance Gage Reading: 26 2- 
Exlt   Burr  Height,    in. ^m   

Bluing Pin Rollout 

Air Gage headings (.0001   i nj 
Anaul ar Posi ion 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
n 
*} ll + t.S' -h/.s- ■h/.s- + / +• I + / •f- / + ,'.? 
#5 ^.T ta.s' -to.s- © n e o , ^ 1 
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EFFECTS OF HOLE QUALITY 

Test   Series Quality Variable        ^ UfiJ ACL1      RaU^//*/£ S>^ (^AdaJ 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;   19/6'«  In.  pilot drill; Group  1,  Omark Drill  Reamer  (TLDZO^OARl-S) 
Spindle,  rpm  2/^P   Feed:     ///Vfl   -^,5 2jf£l 

""   """"' i:  (Ind.   " l ' Cutting Fluid: STüthAtt     SoiytsJ' Depth: Reading)  i ,S.erÖ 

Results:   Specimen No. $£3 C.T               Hole #1 
Surface Finish, AA  ■4 2.--■4.A 2s -^^  
Protrusion, in. 
Perpendicularity, .001 in./gage length 

Longitudinal .^T/zz+ayTransverse .QOZ^/S/VCJ* 
Flush Gage Reading, In.     , gtf3  
Capacitance Gage Reading:     7.^ "^  
Exit Burr Height, in. .L^T 

Air Gage Readings (.0001 in.) 

Bluing Pin Rollout 

Anqu ar Position 
1      Axial 

Position 0° 45° 90° 135° 180" 225° 270" 315° 

1    Bottom #1 
1           n 
!          n 

& o A •O 3 3 J O .*>              t 

\           »s 0 Ö c -> x 0 ^ Q .2        1 

Hole 12 
Surface Finish, AA      ^-a ~ * 1  4 < 
Protrusion,   in. 
Perpendicularity,   .001   In./gage  length 

Longitudinal , A)//x/^y Transverse   . j j~y  iz&ZL. 
Flush Gage Reading/ in. .t-y Jjt.  
Capacitance Gage Reading: ^Lin ^ 
Exit  Burr Height,   in. TSiSsf 

Bluing Pin Rollout 

A ir Gage Headings (.0001   i n.) 
Anaul ar Posij don 

1     Axial 
j   Position 0° 45° 90° 135° 180" 225° 270" 315° 

Bottom 11 
#2 

!          n 
Hi* O + t>.5r (O + ^.£- tD 4,5,5- 0 4  0,5- 

1                #5 ± I  - t/sr ,.£L + /.ar +  I +   1 -f   1 -tl         1 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable      ^A Ft C&    ijQJLuä£Üi ^ J   (^ I* **. J 

Produce Good Hole Using Following Conditions; 
Tools:     #2 Centerdrill;   IS/S««  In.  pilot drill;  Group  1,  Onwrk Drill  Reamer  (TLD20'«0ARl-5) 

Spindle,  rpm  3^51 ,  Feed:      Jtf/WJD zJSUSjJ&H  
Depth:     (ln< Cutting Fluid:    T*, ^AUH - 'JSAJUA id.   Reading)     / . & fg 

Results: Specimen No.    2.C 3T Hole  #1 
Surface Finish, AA .y,y -7tf ^v^.y  
Protrusion,   in.   ./ 6 / ./ft          
Perpend IcuIar i ty, .001 in./gage length 

Longitudinal .gp '^M:// Transverse . ec *>///*:* 
Flush Gage Reading, In. 
Capacitance Gage Reading: 
Exit Burr Height, In. 

J><?>3 

2J& 

Bluing Pin Rollout 

A1 r Gage Headings (.0001   in.) 
Anqu ar Posit ion 

1      Axial 
|    Position 0° 45° 90° 135" 180" 225" 270" 315" 

1    Bottom t\ 
\                  12 

#? 44 + 4 + 4 ^4 ^4 4   4 -f   4 ■i  A      \ 

" n ä 0 o o <? O o     1 
#5 Q 0 0 Ü it kl . w. i 

Hole »2 
Surface Finish, AA 
Protrusion, in. 

"te-^^ W 
■ /g/ 

PerpendIcuIarIty, .001 tn./gage length 
Longitudinal   g   Transverse ..vZ/:'/ 

Flush Gage Reading, in.    . cc 3 
Capacitance Gage Reading: 
Ex^t Burr Height, in.    za/ä 

Bluing Pin Rollout 

A ir Gage Readings (.0001   i nj 
Anaul ar  Pos'l Jon 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270" 315" 

i   Bottom 11 
12 

I          n + 7 •f V. + ^ S^ 4 3 + 3 1 3 fS ^_3  
A V /- ■ 9 a O o ■3 

1 .         15 ,.   O « n O O a c , ß 1 
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EFFECTS OF HOLE QUALITY 

Test Series    _J=>_   Quality Variable       >S H PA CZ     & UGMF ^  (c I/A   ■. . ) 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrtll;   la/S*«  in" pilot drill; Group 1,  Omark Drill   Reamer  (TLD20'«0ARl-5) 
Spindle,   rpm  :2. /£>  Feed:      //^/t^-/.^ T/W 
Cutting Fluid: QA y  Depth:     (Ind.   Reading)       y. <BSO 

Results:         Specimen No. SC^-CS 
Surface Finish, AA    S^ - bj, M 4^ 
Protrusion,   in.  t/^ 

Hole #1 
Bluing Pin Rollout 

___    ^<f    
Perpendicularity,   .001   in./gage  length 

Longitudinal .«^/wg.'.Transverse .ecx/'svc 
Flush Gage Reading,   in 
Capacitance Gage Reading: 
Exit Burr Height,   in. 

_i£^_ 
&B- 

A \ r Gage Readings (.0001 i nj. 
Anqu ar Posit ion 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
n 
n 
A 4 / + 1 + 1 4 /, r 4 /.*r 4 / + / •4-  1 
#5 _ 0 n ^ O V j ? 

Hole #2 
Surface Finish, AA     4-Q-£,0 /A 4^\ 
Protrusion,   in.  ./ ^-^  
Perpend i cuI a rIty,   .001   in./gage  length 

Longitudinal .oaa^gy/Tran 
Flush Gage Reading, Mn.        L 

Capacitance Gai 
Exit Burr Heig 

sverse   ,001 '////rs 

Capacitance Gage Reading 
"■   'gnt,   in 

i-ca 

Bluing Pin Rollout 

A 1r Gage Readings (.0001 i n.) 
Angul ar Posi Jon 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
n 
n 
ni -h/ ^ / + 1 4^ -h  1 + \ .,+ 1 ■f 1 

n ±: f t + 1 •f / fl'7 -M i  I r^-l— 
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EFFECTS OF HOLE QUALITY 

Test Series   9   Quality Variable  S t^/T^Ci: - /fi u <3»A/^^  <s   *   (c. 3*^ ) 

Produce Good Hole Using Following Conditions; 
Tools! 12 Centerdrill; 19/61 in. pilot drill; Group 1, Omark Drill Reamer (TLOZO^OARI-S) 
Spindle, rpm     2 fß     Feed: tfA*Jü~ /.CIF^I  
Cutting Fluidl/?/ y Depth:  (Ind. Reading) 

Results:   Specimen Ho.SASCf Hole II 
Surface Finish, AA  6B" 7V ^  fca  
Protrusion, in.  >/ y'Q 
Perpendicularity, .001 In./gage length 

Longitudinal   Q       Transverse Q_ 
Flush Gage Reading, in.   iA&3 
Capacitance Gage Reading: 
Exit Burr Height, in.  ~ 

a.7/ 

Bluing Pin Rollout 

A Ir Gage 
Anqul 

Readings 
ar Posit 

(.0001 1 
ion 

2JL 
1  Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom 11 
1    n 

*} iH f 1 ■*- 1 +■ / 4 / + / + / + I -f /  1 
1     15 Ö o a a O 0 4 e   \ 

Hole HI 
S^LUaM^U Ar* Surface Finish, AA 

Protrusion, In.  »/SI ____________ 
Perpendicular!ty, .001 in./gage length 

Longitudinal .gtf///><:.'. Transverse ,oo3//*/j,- 
Flush Gage Reading, in.    ijSJkdk 
Capacitance Gage Reading: 
Exit Burr Height, in. 2*£L1. 

Bluing Pin Rollout 

A Ir Gage Readings (.0001 1 n.) 
Angu| ar Posit rion 

1  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°  j 

Bottom #1 
#2 

1     13 
iH + y f ( 4 f 4- 1 ■»- / 4- / ■t-   1 

■/ ! 

1    15 ti. . f 1 t-/ t   1 + / 4 I t i J-l 1 
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EFFECTS OF  HOLE QUALITY 

Tesl  Ser,es       $    -    Quality  Variable       5 L^.^dT - A^a^^. . *'* ^ CtejdJkty.) 

Produce Good Hole Using Following Conditions: 
TooU:    n CenterdriH;   19/61»   in? pilot drill; Group t, Omark Or Ml   Reamer  {TLD20M)ARl-5) 
Spindle,  rpm 2*/ O  Feed:    //A f/J —/. O 2.**-  
Cutting Fluidl Af / Depth:     (Ind.   Reading)    " /. & JTQ 

Results:         Specimen No. 5^q Y^-fi          '     IJSJJS H 
Surface  Finish,  AA       g A" -  S3   z.«-^>v  
Protrusion,   in.  , f^L p   
Perpendicularity,   .001   tn./gage   length 

Longitudinal   JjZ,'wcvTransverse  .jQJJjsjx 
Flush Gage Reading,   in. . cc ji  
Capacitance Gage Reading: 
Exit  Burr Height,   in. 

Bluing Pin Rollout 

JL2_ 
A \ r  Gage Readings (.0001   i »J. 

Anqu ar Position 
1      Ajdal 

Position 0° 45° 90° 135° 180° 225° 270° 3 5° 

I   Bottom 11 
!                  12 

'? 1 
1                  11» '4  1 4 ' 4 | + / 4^.^ 4   1 -1   1   
!                15 .   Q A l+tf,I \t's ■f . O Q      i Q      \ 

Hole 12 
Surface Finish, AA 
Protrusion,   in. 
Perpendicularity,   .001   in./gage  length 

Longitudinal        Q       Transverse   *opi//tJcJf 
Fluh Gage Reading,   In. 
Cai 
Ex 
Capacitance Gage Reading: 
xit Burr Height, in. 

•J&Lä. 
7-0/ 

Bluing Pin Rollout 

Air Gage Headings (.0001   i ru) 
Anaul ar Position 

]     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°      1 

Bottom II 
#2 

\              #3 
^./•r ,. r    A ■M T i /, r -» /,r ■\ I.T -;   /, S* v t.r , /.y 

1             ^5 ±A. •f j> 4   [ 4   / 4   / i  I. 4   / ,i./ .  1 
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EFFECTS OF HOLE QUALITY 

Test Series        B        Quality Variable O U££A C^     SlUä-L&£!£.± i^^M^..) 

Produce Good Hole Using Following Conditions: 
Tools:     #2 Centerdrill;  19/6«» ln7 pilot drill; Group 1, Omark Drill   Reamer  (TLDaO'tOARl-S) 

It'f Depth:     (tnd.  Reading)    _________ 
Spindle,  rpm _ 
Cutting Fluid: 

Results: Specimen No. *s/\ ZJCLT        .       Hole II 
Surface Finish. AA     .f» - gg ^^\  
Protrusion,  in.  «/^£ 
Perpendicularity,   .001  In./gage  length 

Longitudinal.gaa////cv Transverse ,044-/.'HCJU 
Flush Gage Reading,   in. . Op 3  
Capacitance Gage Reading: Z./ 2_ 
Exit  Burr HeigRt,   in. KL^   

Bluing Pin Rollout 

Air Gage 
Anqul 

Readings 
ar Po^ 

(.0001   1 
ion 

rul 

1      Axial 
j    Position 0° 45° 90° 135° 180° 225° 270° 315°     | 

1   Bottom # 
i           n 

iji 
A +   ' ^ / -h \ +  /.r i I.'. -J   1.0 4-   \ -f /       i 

1              #5 +,/ i 1 *   I i   1.? u 1 5" J-W  . + 1 dLJ. 1 

tBjz&LäJLd&i, 

Hole 12 
Surface Finish, AA 
Protrusion, in.  T/gl. 
Perpendicularity, .001 In7/gage length 

Longitudinal .gc^^e/^Transverse .ogX^'AJCM 
Flush Gage Reading, in.    ,oo "^  
Capacitance Gaae Reading: 
Exit Burr Heig flet.Tnd,n9:     ^±1 

Bluing Pin Rollout 

Air Gage 
Anoul 

Readings 
ar Posij 

(.0001   1 
.ion 

n.) 

1     Axial 
|   Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 1 
n 

1               13 
A ■Kl + z5.«r 4   / + ( ■i-  1 ^d.r +  (  . +  / 

1               15 ±^r + Ats: "f   / ttf.r -tt'? 4 ö.r ■(•  1      1 r±4Z     1 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     SutfACt      A'o^-.^i^L   ^\M^^.) 

Produce Good Hole Using Following Conditions: 
Tools:     n Centerdrill;   19/61»  in^ pilot drill; Croup 1, Omark Drill   Reamer  (TL02OM)AR1-5) 
Spindle,   rpm  2 / O  Feed:     J//-^X>      /. O Jj£*± 

:h:     (IndT       ^ Cutting  Fluid: (lA/ Depth: Reading)        / \ S-lä 

Results: Specimen No. ST/^ S^ 
Surface Finish, AA         ^ o -70  ä*. ^ 
Protrusion,   in. LZSJSJ         

Hole It 

Perpendicularity, .001 in./gage length 
Longitudinal   O        Transverse .^ZA'AJCH 

Flush Gage Reading, in.    ■ flg^L  
Capacitance Gage Reading:     ^.^^ 
Exit Burr Height, in.        _ggg.      

Air Gage Readings (.0001 in.) 

Bluing Pin Rollout 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
n 
*} CHIA/ 

li 4 / t' -4- 1 ■1 1 -f / •4   1 -f; + / 
its 0 Q 0 e Ü a Q a 

Hole 12 
Surface Finish, AA 
Protrusion,  in. 

53- 6ct4C   < , 
>/7Z 

Perpendicularity,   .001   In./gage  length 
Longitudinal .^//^iV Transverse   .tf^/zWc/-' 

Flush Gage Reading,   in. .004-       
Capacitance Gage Reading: ^c ■<  
Exit  Burr Height,   in. ' 'JL.^   

Bluing  Pin Rollout 

A ir Gage Readings (.0001   i n.) 
Anaul ar Posi Lion 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
n 
n 
|{ 0 O <5 ß o o Q Ö 
#5 + 0.5" t(?.S +tf-r -h^.: + ü^ -» 2'5 T^-i ^•r 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   __2__   Qual 1 ty Variable      SufiF VOH^HA ez^ ~ &3 
Specimen No.     *J C €T -■---' 

Hole Manufacturing Conditions and Procedures:       SVt) l^.EAfAff/9  

 G*e(<fiJ  
Spindle, rpm ^<oO 
Cutting Fluid:  7>£?,t 

Feed: . &£>/£'         
Depth:   (Ind.   Reading)      /.yS'-f 

Surface Finish, AA 
Protrusion,   in. 

Hole 11 
Bluing Pin Rollout 

Perpendicular!ty,   .001   in./in. 
Longitudinal   .oo / Transverse . QQ^ 

Flush Gage Reading,   in. ~. OOf  
Capacitance Gage Reading 2 j*j"  
Exit Burr Height,   in.  

A i r Ga^e 
Angul 

Reading 
ar Posi 

s (.0001 
tion 

in.) 

Axial 
Position 0° W 90° 180° 225° 270° 315° 1 

Bottom 11 
1    n 

*} #Ü 
us 

Hole 12 
Surface Finish, AA 
Protrusion, in. 

£3. 
/fV 

Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   , OOjfc Transverse   -QQ^. 

Flush Gage Reading,   in. 0O/  
Capacitance Gage Reading 2 y3  
Exit Burr Height,   in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 0° ^5° 90° 180° 225° 270° 3,50 

Bottom #1 
!      12 

h 
A 
#s 

Figure \k ~ Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPOKT: TAPERED HOLES 

Test Series J^Q^mv Variable ^y/^/WsVxJ^ -^3 
Specimen No. ^HSa 

Hole Manufacturing Conditions and Procedures: Srt>. Pf/f^f^e 

Spindle,  rpm 
Cutting Fluid 

Feed 
Depth:   (Ind. Reading)      /.?fjf 

Hole #1 
Surface Finish, AA    __ 
Protrusion,  in.  ./f9 
PerpendicuIarity,   .001   In./in. 

Longitudinal    . go/ Transverse 

Bluing Pm Rollout 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

". OO 't 
Axial 
Position 

Bottom <n 
#2 

IS 

Air Gage Readings  (.0001   in.) 
Angular Position 

'♦S0 90° 180° 225° 270° 315C 

Surface Finish, AA 
Protrusion,  in. 

Hole #2 
Bluing Pin Rollout 

«/rf 
Perpendicularity, .001 In./in. 

Longitudinal .QC/   Transverse .QQJ 
Flush Gage Reading, in.    ", OQZ' 
Capacitance Gage Reading   3 30  
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 0° W 90° 180° 225° 270° 315° i 

Bottom #1 
n 
*} A 
#5 

Figure 14 - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     9 Qual Ity Variable       ^uef. #ou&**>***• ^ 
Specimen No.      *• J ft g 

Hole Hanufacturing Conditions and Procedures:        ^Vj^ . "^ g fi{ HER 

Spindle,  rpm &j££> 
Cutting Fluid"!      JP^}-' 

Feed:     . OO /±    
Depth: (Ind. Reading) /. ?xi* 

Surface Finish, AA 
Protrusion, in. 

Hole II 

./yg 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal c>0/   Transverse.öö^^ 

Flush Gage Reading, in.     ".OQ Z* 
Capacitance Gage Reading    ^. g.f  
Exit Burr Height, in.    

Air Gage Readings (.0001 in.) 
Angular Position " 

Axial 
Posi tion 0° «6° 90° 180° 225° 270'3 315° 

Bottom II 
#2 

7S 

Surface Finish, AA 
Protrusion, in. 

Hole 12 

 ^r- ^o  
 UJL*  
1 in./in. 
 Transverse ,OQ/ 

Flush Gage Reading, In.    — .^y^/  
Capacitance Gage Reading 
Exit Burr Height, in. 

Perpendicularity, .00 
Longitudinal Q 

ZUL. 

Bluing Pin Rollout 

Ax i a 1 
Posi tion 

Bottom 11 
12 

15 

Air Gage Readings (.0001 In.) 
Angular Position 

W 90° 180° 225° 270° 315° 

Figure \k -  Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series   _2  
Specimen No.    ^/JTZT 

Qual Ity Variable   &*£ jSkäStMäiMSl   ljU 

Hole Manufacturing Conditions and Procedures:      V5TD    /tV/^/V/Vf 

Spindle,  rpm    ~ fa^Q 
Cutting Fluid:      "ZP&r 

Feed: tJßjStiM       
Depth:   (Ind.  Reading)      /.Iff 

Hole #1 
Surface Finish, AA ^ ^'"- 7^  
Protrusion,   In.  '/S^  
Perpendicu1 ari ty, .001 in./in. 

Longitudinal .gop^'Transverse .£>ö/ 
Flush Gage Reading, in.    ,QO I  
Capacitance Gage Reading    ZQfl  
Exit Burr Height, In.   

Bluing Pin Rollout 

Air Gage 
Angül 

Readings  (.0001 
ar Position 

In.) 

|    Axial 
Position 0° 90° 180° 225° 270° 315°    1 

Bottom #1 
1                 #2 

'7 #Ü 
''? 

Surface Finish, AA 
Protrusion, In. 

Hole $1 

Vf-dQ  
t/fg 
in./In. 

Bluing Pin Rollout 

Perpendicularity,   .001   It 
Longitudinal OoZ- Transverse 

Flush Gage Reading, in. .OOZ. 
Capacitance Gay« Reading SjStjSl 
Exit Burr Height,   in.      

Air Gage Readings  (.0001   In.) 
Angular Position 

Axial 
Position 

Bottom U 
#2 

T3 1 
15 

0° W 90° 180° 225° 270° 315° 

Figure I*« - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

T.st Series        ?        Qual ity Variable    SuäK   FcucMti*** - ±3 
Specimen No.    VC /ß 

Hole Manufacturing Conditions and Procedures:       DTP. KtA^C^ 

Spindle,   rpm      <^6o 
Cutting Fluid;      ^Pig K 

Feed: .oot 
Depth:  (In'.  Reading $-L zcx 

Hole #1 
Surface Finish, AA 
Protrusion,   In.  ./ 3 Ö        ___„_ 
Pe rpendIcuI a rIty,   .001   in./ln.    ^~  ~~ 

Longitudinal .00/    Transverse     Q 
Flush Gage Reading,  in.          afijSjL 
Capacitance Gage Reading            t*f 8 
Exit Burr Height,   In.      

Bluing Pin Rollout 

Axial 
Position 

BoUQffl 11 
#2 

t 
H 

Air Gage Readings  (.0001   in.) 
Angular Position 

'♦S0 90° 180° 225° 270° 315° 

Surface Finish, AA 
Protrusion,  in. 

Hole n 

r/TS* 
Bluing Pin Rollout 

Perpendicularity,  .001   In./ln. 
Longitudinal       Q     Transverse  OQJ 

Flush Gage Reading,  In. — .OQ^ 
Capacitance Gage Reading 
Exit Burr Height,  In. 

»/J» 

Air Gage Readings  (.0001  in.) 
~"   Angular Position 

| Axial 
Position 0° '.S0 90° 180° 225° 270° 315° 1 

Bottom 11 
1      12 

*} »i 
\              15 

Figure  \k - Sample Manufacturing Report:    Tapered Holes 
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EFFECTS OF HOLE QUALITY 

Test Series .9        Qua! ity Variable      Su^ACW Ro*&"*£ SLg   JSl*^) 

Produce Good Hole Using Foilowing Conditions: 
Tools:     n  Centerdrlll;  19/6«»  \n.  pilot drill; Group 1, Omark Drill   Reamer   (TLDZO^OARl-J) 
Spindle,  rpm  3 25"  Feed:     t/AMfi~ Ö.SIPM  
Cutting Fluid:   TAP MAGtC   en  AL*M. Depth:    (Ind.  Reading "9)    J-. arg 

Results: Specimen No.   3C4T .Hole #1 
Surface  Finish,  AA        30-3* X4-^i~~ 
Protrusion,   in. ./flj  
Perpendicularity,   .001   m./gage length 

Long I tud I na 1 .^p ^c^y Transverse .^o I/ZAJ^./. 
Flush Gage Reading,   in. .cc3 _ 
Capacitance Gage Reading: 3Z£ 
Exit Burr Height,   in. •gT' — 

Bluing Pin  Rollout 

A ir Gage Readings (.0001   1 n.) 
Anqul ar Position 

1      Axial 
|    Position 0° 45° 90° 135° 180° 225° 270° 315" 

Bottom #1 
i           n 

*} + /.^ 4./.^ 4 /.r .f/.r 4/.<r 4 IS ^ /.r 4-   j.r 
A + fl.S + J.5- 4-^.5 + j.5 (p Q j £>        1 

B                #5 0 id 0 o i   w           1 <? W^          1 ü        1 

Surface  Finish,  AA 
Protrusion,  in. 

30- 38 .M.^if^. 
Hole HI 

JMUL 
Perpendicularity,   .001   in./gage length 

Longitudinal .g^/^jj^Transverse   >oo*l/y*/cj* 
Flush Gage Reading,   In. 
Capaci tance Gai 
Exit Burr Helg 
CapacUance Gage Reading; 313 

Bluing Pin  Rollout 

Air Gage Readings (.ooot i n.) 
Anaul ar Posi| :ion 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
i           n 
l          n ■f/.S" + /..r ■f /.r + i.s- 4 i.*r ^ AT i itr + /.5" 

A i 0 6 b o ö ö 0 

\        n _   P a Q e Q Q Q r-^ 1 

133 



EFFECTS OF HOLE QUALITY 

Test Ser,es    -3.    Quality Variable        SuAf*C£-    & uaj/zves S  (3 2A**W.) 

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;   [9/Sk \n. pilot drill; Group 1,  Omark Drill  Reamer  (TLOZO'JOARI-S) 
sPlndle.  rPm  3-3^1  F«ed:     UAVA-/>t*Jf*1  
Cutting Fluid:   TAP MAK/C-A^UM . Depth:     Und.  Reading)   /.«^A 

Results:        Specimen No. 4C2h: .    Hole II 
Surface Finish,  AA S£*~/fi dfetxfeaJ«  
Protrusion,   in.   tAäLÄ  
Perpendi cuI ar i ty,   .001   In./gage  length 

Longi tudinal ,aat//r.tk Transverse y&£3^m&£L 

Bluing Pin Rollout 

Flush Gage Reading,   in 
Capacitance Gage Reading: 
Exit  Burr Height,   in. 

PQ4- 
3Sft 

A lr Gage Readings (.0001   i rul 
Anqu ar Posit Ion 

Axial 
Position 0° 45° 90° 135" 180° 225" 270° 315° 

Bottom 11 
n 
*} 42. 4   2 4   / +  / j.  1 a 4- a.s 4- fi.-V 
sh 0 Ö c 6 o 0 o 0 
#5 i   I jO.S c 0 9 Q fi c 

Hole HI 
Surface Finish,  AA    /Y-Jg    AS   it 
Protrusion,   in. . j&ß   
Pe rpend i cuI a r i t y,   .001   in./gage length 

Longi tudinal,gga^^Transverse    ,cc^//^cu 
Flush Gage  Read I ng, 1 n. . ^ a ««^■.  
Capacitance Gage Reading: H&O 
Exit  Burr Height,   in. äL^r- 

Bluing Pin Rollout 

A !r Gage headings (.0001   i lil 
Anaul ar Position 

Axial 
Position 0° 45° 90° 135° 180" 225" 270" 315° 

Bottom #1 
n 
n 4   2. -«  I^S f X -t-2. -*   1 + /.T + /.? 4  /.^ 
A 0 0 & Ö A f ^ O 

15 o + «•? + 0.5 + <?•§• t tf-f + ?•? i  JiS— + C.5- 
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EFFECTS OF HOLE QUALITY 

Test Series 9      Qu«« I ty Variable        Sj^£2UJE:    &J&zJtL£S   ClULaaiJ 

Produce Good Hole Using Following Conditions; 
Tools:    #2 Centerdrlll;   19/6«»  in^ pilot drill; Croup 1, Omark Drill  Reamer  (TL020M)Am-5) 
Spindle,  rpm 2^Ä  Feed:    *A*Jh~ &S{PM  ,  
Cutting Fluid:    TAP /**S,JC ~AL\JA\> Depth:     (Ind.   Reading)     j ^STO 

Results:        Specimen No..SC 2C>*! 
Surface Finish, AA      /f^» a. j' ^ud-rx. 
Protrusion 
Perpend Icul 

Hole II 

• '"•        » /69  
larity,  .001   In./gage length 

Longitudinal       Q       Transverse ,oo t-A'Aio- 
Flush Gage Reading,   in. . /?o3L  

Bluing Pin Rollout 

Capacitance Gage Reading: 
Exit Burr Height,   in. Z&A 

A 1r Gage Readings (.0001   1 QJL 
Anuu ar Position 

|     Axial 
Position 0° 45° 90» 135° 180° 225° 270° 315° 

\    Bottom It 
\                 12 

'? l\ e Ö O Ö a a O      * 0 
\            »s fl ■I-/ fl •f / f / t / f /        1 fl         1 

nish, AA     /g«32. 

ilarlty,   .001   ln./g< 

Hole 12 

M fcu Surface Finish, AA 
Protrusioni  n i m 

Perpendicularity,   .001   in^.Tgage length 
Longitudinal ,^/^^^vTransverse       ^ .tftf/^yTra 

Flush Gage Reading 
Capacitance Gage Reading: 
Exit Burr Height,   In. 

gtf 3 s: 

Bluing Pin Rollout 

Air Gage Headings (.0001   i ill 
Annul ar Pos  \ Jon 

1     Axial 
S   Position 0° 45° 90° 135° 100° 225° 270° 315°      | 

1   Bottom 11 
h 

I              13 
»i a Ö ö Ö « rt ö C I           | h ±,fllS fÖ^S r j f i + / 4  i ±.,.i      1 r-±- 
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EFFECTS OF HOLE QUALITY 

Test Series Qua Hty Variable     S 0*r/\<l£    &JiaM4££S.    ^32^^...) 

Produce Good Hole Using Following Conditions: 
Tools:    HZ CenterdrlM;   ]S/f>k in. pilot drill;  Group  1, Omark Drill Reamer  (TLDZCiOARI-S) 
Spindle,   rpm 2. / g?  Feed:    //A A/D ~rt . T JS/H 

(Ind. ' Cutting Fluid:    Tfif /K.\tC.~  At tjM. Depth: Reading)      / . S 42? 

Results: Specimen No. S'ßlCR Hole  #1 
Surface Finish, AA 
Protrusion,   in 

/S' 3Q M *& Bluing Pin Rollout 

 -/ss-    
Perpendicularity,   .001   In./gage  length 

Longitudinal .»»^A>C//Transverse ^öX//*^/ 

Flush Gage Reading,   in. 
Capacitance Gage Reading: 
Exit Burr Height,   in. 

^E£ 
A ir Gage Readings (.0001   1 n.) 

Anqu ar Positior. 
1      Axial 

Position 0° 45° 90u 135° 180° 225° 270° 315°      1 

\    Bottom #1 
j                  #2 

n 
i* o 0 o ^ /-> 0 o O        1 

!                #5 f / + 1 f  / \   1 4   / * I ■i (       i f /         1 

Surface Finish, AA      •a.o - 2-? M.   t. <- 
Protrusion,   in. . /37 

Hole n 
Bluing Pin Rollout 

Pe rpend i cuI a r i ty,   .001   in./gage length 
Longitudinal        ß       Transverse Q 

Flush Gage Reading,   in. .of Flush Gage Reading,   in. .of  •>, 
Capacitance Gage Reading: .£ T 2v 
ExJt  Burr Height,   in. ^-L=r 

Air Gage Readings  (.0001   In.) 

Angul ar Posil ■ion 
1     Axial 
|   Position 0° 45° 90° 135° 180° 225° 270° 315°      | 

I   Bottom #1 
\           n 
\          n 

Ik /0 r» rt ^ « n <? O 
1             ^5 ■f 1 ■Aj- •+   1 •V / •f   1 + 1 t   1     1 -f  1        1 
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EFFECTS OF HOLE QUALITY 

Test Series        9 Quality Variable       ^vAtACLe   XJ> uaz/t/esS.   (32M*n, .) 

Produce Good Hole Using Following Conditions; 
Tools:    12 Centerdrlll;   \S/bk in. pilot drill; Group  1, Omark Drill  Reamer  {TLD20A0AR1-5) 
Spindle,  rpm 3 2^  Feed:    UAAJD -ä.ZlPM  
Cutting Fluid:    fAß  MAr.iC-   ~ ALUM , Depth:     (Ind.  Reading)    I .<r*A<r* 

Results:        Specimen No. ^g .^T                Hole #1 
Surface Finish, AA JLJLJZJM Ja. ^TV  

In./c 
Protrusion,   in         
Perpendicularity, .001 I 

Bluing Pin Rollout 

gage length 
Longitudinal .to^/trtCM Transverse        o 

Flush Gage Reading, Mn. .ec'b  
Capacitance Gage Reading: 
Exit Burr Height,   in. 

2J£. 
A ir Gage Readings (.0001   i n.) 

Anqu1 ar Position 
1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315° 

I   Bottom Al 
1          n 

'} *l A c 6» & C Q Ö J       f 
l            us _    P o ? 9 o O e P       1 

Hole HI 
Z^--3X ^ «^ Surface Finish, AA     

Protrusion, in.      ./£?,-;   
Perpendicularity,   .001   in./gage length 

Longitudinal .^zy^/g^Transverse   .<?«? IJ/JVCM 
Flush Gage Reading, 'in. .^^ ^ 
Capacitance Gage Reading: 
Exit Burr Height,   In. $JJL 

Bluing Pin Rollout 

Air Gage Headings (.0001   i *.) 
Angul ar Position 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°      1 

Bottom #1 
\           n 
1               #3 + /. ±t. + / + / J-/ ..4/  , + i' 4 /             ! 

A O O 2 O O o CJ o        | 

\             15 Q o a Q o 3 o O       1 
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EFFECTS OF HOLE QUALITY 

Test Series        S Qual 1 ty Variable       3 UABAUL    &l c'<S///ug-sS  ftZ*^ ^.J 

ftrKS' 2r^ 5 Produce Good Hole Using Following Conditions; x 
Tools:    12 Centerdrill;   }3/f>k  \n.  pilot drill; Group 1,  6f 
Spindle, rpm ^ZS"  Feed: ///t/y//) ~/& /? 
Cutting Fluid: j)£y  Depth 

imark Drill  Reamer  (TLDZO^OARI-S) 

(Ind.  Reading)    j_ QTZ 

Modify Good Holes Using  Following Conditions: 
Tool:      l&IEuLlEä ^•/■/    ÜZSÜ   ^^   d£*L*2££L 
Spindle,   rpm 
Cutting Fluid 
Procedure:        /)llLi 

/ 3Sr 
MX 

Feed; 
Depth: 

4/A rfü -  '3 IfM 
(Ind.  Reading)      /, Z/Q 

i CkLSMUJS*. ^ati idJiLMJLXi. r* t!tA<H£A IM&al   rf^iM 
W / 1H Men,*.-,/:/?       PSA/   ftTAsneX.       IJZ/*JC.      /Indr/lMrt-   /SAAS/i 

Ffeti :  

Results:   Specimen No. JC^ T Hole #1 
Surface Finish, AA    IQa - J20>U *te£* 
Protrusion, in.  ./yp 
Perpendicular!ty^.001In./gage length 

Long i tud I na I .O^XJMJLU Transverse AQ O 
Flush Gage Reading, In 
Capacitance Gage Reading 

ge3 
2.q-r 

Bluing Pin Rollout 

Ai r Gage Readings (.0001   ir .) 

0° 

 An a uJ ar  Posit ion 
|    Axial 
j  Position 45° 90° 135° 180° 225° 270° 315° 

Bnftom  #1 

+ 1 
1            n 

TJ'sl. 

+   / 
±Asr 

\           n + /.^ jtlSl. 
4   / -i.j  

•f /,r 

4   2_ + /.C 
1           M_ + • ^ / 4      / f   1 
1 ..   ...-15 + 2- + IS f /   , +    ^      . flS 

Hole #2 
Surface Finish, AA 
Protrusion,   in 
Perpend i cuI a r i ty,   .001   In./gage  length 

Longitudinal .^p/y^wc/yTransverse   .Oot/j/<JCJJ 
Flush Gage Reading,   in.           ■tfo'S             _ 
Capacitance Gage Reading:        "Xtf 3  

Bluing Pin Rollout 

A_ r Gage Readings  (.0001   It 
Angular Position 

Lii 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1                 #2 
J- f". 

4.    / + » 
1                 n _i..3 t.3,5" + 4- + 4- 

»k ■^r + ^ ■*- •        1 
i           #5 + 1 4 / t 1 + 2. .+   1 t f + 1 ■f 1        1 
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EFFECTS OF HOLE QUALITY 

Test Series        3 Qua) i ty Variable        SuA-^/iC^    £iLi&J&J&S   (dJ^tuta^..) 

Produce Good Hole Using Following Conditions: s lAjDC-/^sfZ£ ) 
Tools:    12 Centerdrlll;   \S/ik  \n.  pilot drill; Group  1,  ötnark brill  Reamer  (TLD20'«OAR1- 
Spindle,  rpm 3 zf  Feed:    rfAASD-J^frM 
Cutting Fluid: j)iy  Depth:     (Ind.   Reading)     {■ $$£ 

5) 

Modify Good Holes Using  Following Conditions: 
Tool:      A?*n, >-,*-/)     L.H    ->//x'xc   f>,A/   AtrM,*?**> 
Spindle,   rpm J-Ä. 
Cutting Fluid: QA y 

Procedure: /jj-^j   4 CklJSUMdA    ^iTti    MMMdJUaML £££&*£& iHm.'   6S£äM 

Feed:      4ÜUML -   ;? tfrt  
Depth:     (Ind.   Reading)      /. ■t.40 

ff£0  

Results:        Specimen No. 4^2T            .      Hole #1 
Surface Finish, AA fjg » //^  & 4^^  
Protrusion,   in.   . / 7^ 
Perpendicular!ty,   .001   in./gage  length 

Longitudinal .Cödwc."   Transverse .teiZ/fi^M 
Flush Gage Reading,   in. , 00 f  
Capacitance Gage Reading:       2fifi  

Bluing Pin Rollout 

Axial 
Posi tion 

BoLtam £] 
n 

JLL 
JLL 
li. 

Air Gage Readings  (.0001   in.) 
 Angu.lar_£Q5lt 

e. p& 
+ QS 

45° 

-V 
tg,r 

90° 

t as. 
jtj. 

oiy.„ 

135c 180° 225° 270° 315° 

_—-  - — — -'* 1 
dL-O-.r 

..t   1    .. 
4 a.S-   1 

4   1 ■f- '      1 

Hole  n 
ee ~/*s M da Surface Finish, AA 

Protrusion,   in.  « "^.OO      . 
Perpendicularity,   .001   in./gage  length 

Longitudinal .Qpl/^c/y Transverse   .ocl/ssJCM 
Flush Gage Reading,   in. . c o-^  
Capacitance Gage Reading: QQJT 

Bluing Pin  Rollout 

A_ r Gage Readings   (.0001   In.) 
Angular Position 

|    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1   Botrom #1 
1           n 

-•4. jTT 
.„„... 

1                 n 
+ 1 

AJ  - 
+ 1 h1- 4    1 4    t 

1                 Ik >1 4-    1      , 4-   1          1 
1                 #5 + 3 fl$ ■f i i>,e JULI *j.tr i   f U        1 
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EFFECTS OF HOLE  QUALITY 

Test Series        3        Qual i ty Variable       ZLl££A&JiL    &L£j*J&kSSS   OtrM^..) 

Produce Good Hole Using Following Conditions: • •A/pcrKS' 'ZG ^ 
Tools:    #2 Centerdrill;   \S/f>k \n.  pilot drill; Group 1, ömark^Drill  Reamer (TL02(MARl-5) 
Spindlo, rpm 
Cutting Fluid: 

Feed:   /MW-J4&f1  
Depth:     (Ind.   Reading)      1.9SZ. 

Modify Good Holes Using Following  Conditions: 
Tool:       Mm, >■■/<=■»      Z.A/     \itZSL   UnÜL   d££L&sUi 

J-A. Spindle,  rpm 
Cutting FluidT 
Procedure:    ., /}A/u   4 

ßJL}. 
Feed: 
Depth: (Ind.   Reading)      /. 2./ p 

L*LSu*lL&. H'/JTrt \d£La£jUU. Z£. dUJUkuEA /^f Vi/   sdT/tAl 

r^£{7  

Results:        Specimen No. 3CS T Hole #1 
Surface Finish, AA       Qf-fSO 4H*^ 
Protrusion,   in.  ./ 7 j 

* Perpendicularity,   .001   in./gage   length 
Long i tud i naI ,tp\ji»lCii   Transverse .ptl/Mjeq 

Flush Gage Reading , Mn7 ^ r 

Capacitance Gage Reading: 
O 

T&T 

Bluing Pin Rollout 

Ai r Gage  Readings (.0001   in .) 
.              Annular Posit ion 

180° 
1    Axial 
j  Position 0° 45° 90° 135° 225° 270° 315° 

Bnrrnm 11  

O P£ ■v"—- 
n 

Herr 
  

1         n 
^- 

■f / 

^-^      1 
I                        Hh c O +r A         1 
\ «i_ ■H „■ft-. ±J    .. •M 

Hole 12 
&e-/'fe ,/*&*. Surface Finish, AA 

Protrusion,   in. t/JSJk,    
PerpendicuIarJty, .001 TnT/gage  length 

Long! tudinal.Qoa/dcy Transverse ^s//tKh 
Flush Gage Reading,   in. . ap /     
Capacitance Gage Reading: 2.^ 5* 

Bluing Pin Rollout 

A_ r Gaqe  Readings  (.0001   it 
Angular Position 

i.j 

1    Axial 
Position 0° 45° 90°. 135° 180° 225° 270° 315° 

Bottom t\  
n 

JITS' 
0 

.ij....jr 
0 

1            *% 

6 0 
4 a.ju 4-1.^ ♦ J       i 

»u t> 4   /     . O       1 
\           K .. 0 tl -f^.S" + /»ST ± L c f/.f + 1        1 
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EFFECTS OF HOLE QUALITY 

Test Series        <3        Quality Variable        5> iJ*i=ACfr    ßü Qg^V/iyCSS OlfM ^ .) 

, bmark Drill  Reamer (TLD20<«0AR1-S) 
Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;  19/6<t  Uu  pilot drill; Group 1 
Spindle,  rpm 3 Z.^  Feed:    /SA/0/>~/*IS*I  
Cutting Fluid: ^J/y  Depth:     (Ind.   Reading)      (.$S2. 

Modify Good Holes Using Following Conditions: 
Tool:       AJun^/e-p     L/-/    s/,*AL    f>/A/   R^A*?** 
Spindle,  rpm JJLSL 
Cutting Fluid: DA y 
Procedure:        ügjJUL   4 GLSjtlK    *tTH    iSMOfätS/ZC rffArttFA 

Feed:      u* v/> - 3 rrs*f 
Depth:     (Ind.  Reading)       J ifä 

Results:        Specimen No. Ig^y Hole #1 
Surface Finish, AA        tfa —/XQ z.^^ 
Protrusion,  in.       , Xao  
Perpendicularity,   .001   in./gage length 

Longitudinal pop        Transverse . coS'//*/Ci. 
Flush Gage Reading,   in. • ö q'S  
Capacitance Gage Reading: Z/T 

Bluing  Pin Rollout 

Air Gage Readings (.0001   in • ) 
Annular   Posit on 

135° 
|     Ax i a 1 

Position 0° 45° 90° 180° 225° 270° 315°   I 

1 Bnunin l\  

cfic- 
_.    .___. n 

0 

  n * > 
1           ^ Q> ö -A  

r/ 
0 ö     \ 

I.        IS  . i 1 t' f ' ti  . ri 
Hole n 

Surface Finish, AA 
Protrusion,  In. 

gg-/3Q^*^. 
J± 

n./Q! Perpendicularity,   .001   in./gage length 
Longitudinal .to 4/Cvt-xTransverse   .tol//VCJJ 

Flush Gage Reading, 'in. . o 
Capacitance Gage Reading: 

OOl 
22.4 

Air Gage Readings  (.0001   In.) 

Bluing Pin Rollout 

I    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1                l2 

~o*& 
 a"~" <J 

1                ^ 
+ 'c.T O 

,                            .   ,         .. — - >     | 
M 0 O 0 

1               IS ft*S 4 I -f /.T -tlS ^tL ^-cr ■tuS +  1       1 
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EFFECTS OF HOLE QUALITY 

Test Series       9        Qual i ty Variable       5 u^FHCfc     /ff"-'<5^C3S (/^M^-) 

Drill  Reamer  (TLD20AOAR1-5) 
Produce Good Hole Using Following Conditions: (OAJD 
Tools:    11 Centerdrill;  l9/6<t \r\.  pilot drill; Group I, 6mark 
Spindle,  rpm J2.S"      Feed:    /y^/t/Z) -^3 i^/^ 
Cutting Fluid: My  Depth:     (Ind.   Reading)    _2 

Modify Good Holes Using Following Conditions: 
Too,:       At on, ,--,<=■ D     ZZZ    ZlZZäL   liZßi   rtfM*)*/!  

5>^^ 

J-Z. Spindle,  rpm 
Cutting FluidT 
Procedure:        DitLL 

MJL 
Feed: 
Depth: 

//ft (y'Ü - .'? IfM 
(Ind.   Reading) /.-L/O 

irtm/ tissää 

Results:        Specimen No.j^^C^ .Hole II 
Surface Finish, AA      L£JSLSJLMA 4kSd*  
Protrusion,  in. . XoA 
Perpendicularity,  .001 

Longitudinal   Q 
m./c 

Flush Gage Reading, in. 
Capacitance Gage Reading: 

gage length 
Transverse .t>o'k/,*jrH 

'OeZ 
248 

Bluing Pin Rollout 

Ai r Gage Readings (.0001   ir .) 
Annul »r-Poalt. 

90° 

Ion 
|     Ax i a 1 
1   Position 0° 45° 135° 180° 225° 270° 315° 

1  Bot torn Jl    . 

+ 1 
1 .            12   . 

4 ö.r 

t 3 

± «».SI i   .      n Y^ 
f is- 

j-   / + / 
1                       ML + / t ' +  / ■hA.S-   1 
1      iTJ +3.r + 3S ^3 ■f s.r -f J     . 4 5.r 1 

Surface Finish, 
Protrusion,  in. 

.Hole n 
AA %5Z=J. Z-Q ,M tsax 

,/gage Perpendicularity,  .001   In./gage length 
Longitudinal.aa//*gA' Transverse  ,ooi//*tcM 

Flush Gage Reading,   in. . oe&  
Capacitance Gage Reading: ^ ^ g"  

Bluing Pin Rollout 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

I    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1           n 
.FC" fc   1 1                ^ t\  + ( 

4   / 4-   1 
l           ah, ^.,T 4   / ■<. / +  ' 
1            H t Z + .*? + a. 12.r + a.f, •f ^ 4   3 4^5-   1 

142 



EFFECTS OF HOLEQUAL IT Y 

Test Series        3        Quality Variable       fS .;A'>r»c^    X^fcS^csS  (^q^w.j 

Produce Good Hole Using Following Conditions: f UAJD&'KS* 'Z£ ) 
12 Centerdrill;   19/6<i  In.  pilot drill; Croup 1, ömarkörin  Reamer  (TLOaO'iOARI-S) Tools 

Spindle,  rpm JZ-f 
Cutting Fluid: j)ty 

Feed:    /^/v^? V^) ISfi  
(Ind.   Reading)     /.,94M Depth: 

Modify Good Holes Using Following Conditions: 

Spindle,  rpm 
Cutting Fluid 

/ 3 5- 
:            DA? 

Feed:      AM 

Depth:     (Ind .   Reading)      / «fa^ 
Procedure: /)£,LL 4 ' c:- ' S.J»U< •v Th /AT/IAA 

'"F4> S.* A( /?&■*,*&/t LtS 1 Aid*        Zto CJFKM^ r r /-JAAJ/> 
r^*rn 

Results: Specimen No. ^A I T 
Surface Finish, AA     tj+Q -lAG AA ^** 
Protrusion,   in. . ^, 

Hole II 

Perpendicularity, .001 in./gage length 
Longitudinal ,^3/^ay Trans verse >$oS//*c/t 

Flush Gage Reading,'in.     . Q04  
Capacitance Gage Reading:   / ^^  

Bluing Pin Rollout 

Air Gage  Readings (.0001   in .) 
Anaular  Posit on 

1    Axial 
[  Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1    . 

f/.c 
1 .        n 

■♦ /.5 
+   1 

"•rr: 
4 .2.y 

4.   / 
.±_JL_ 

1          n 

-t I  
„Jt-V, 

:r7„.- 
+ 1   i 

1                      41. * / +  1 •f   / •4   1   1 
1 .._ ih 4    3 + 3 + 2^' ■*   I    . i  2.   1 

Surface Finish, AA 
Protrusion, in. 

Hole 12 
2..CO- 2 A? >«■ ^ 

.3-^ 
Perpendicularity,   .001   in./gage  length 

Longitudinal **o\//nch Transverse    ,t^6>//i^.u 
Flush Gage Reading,   in. » 0O4-  
Capacitance Gage Reading: 18£  

Bluing Pin  Rollout 

A_ r Gaqe  Readings   (.0001   ii 
Angular Position 

hi 

f    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1            n 
* AT ..•h.l._. 1                 n 

* l 
.^.1. . ±JJL. + / + IS 

1                 »k ti-V t 1   * * ' 
\                 #5 ^3.fi ■^4 ■»"j.r •f J.r J .■?.' vj.r f ? ta   1 
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EFFECTS OF HOLE QUALITY 

Test  Series Ä Quality Variable 

:r£ ) Produce  Good Hole Using Following Conditions: {UAJD&'KS* 2r£ ' 
Tools:     12 Centerdrill;   IS/b^  \n.  pilot drill; Group I, OmarkVill   Reamer  (TL020'»OARl-5) 
Spindle,   rpm J Z S"  Feed:    //^A^ -/<0 I'/'/f       
Cutting  Fluid: ßlj  Depth:     (Ind.   Reading)      /, Ml 
Modify  Good Holes Using Following Conditions: 
Too,:       Aftn^/tFü    cH    -i/VA'^c   P,*/   d£Sjä2£jei 
Spindle,   rpm / 3 S'   Feed:       //^ 

SSQ. 

Cutting   Fluid: 
Procedure: /)^, L c 

&LJL Depth:     (Ind.  Reading)      /. jgafl 

i Ctf S//^/«: ^iTti tLMMMaLXl v* ££Aast£A LMUMJ.    ^^AAA 

Ff era  
^a/  tfe/tsnefi. uS/jiää ShciiCK'iTr /-//Wf 

Hole #1 Results:   Specimen No. 3ß4B __ 
Surface Finish, AA   Z2.g>' 'Z.^O /^J^r* 
Protrusion, in.  lo 

in./ga Perpendicularity,   .001   in./gage   length 
Longitudinal .CCI//*JCA Transverse   .CCS'/JAJCM 

Flush Gage Reading,   in. 
Capacitance Gage Reading 

CO I 
im 

Bluing  Pin  Rollout 

Ai r Gage Readings 
Anaular Posit 

(.0001 ir 
ion 

.) 

1  Axial 
j Position 0° 45° 90° 135° 180° 225° 270° 315° 

1. Bottom #1 

■f "S 
___ I ,   ,   n 

A MS... 
n 

■V 1 
.i..2.. 
±   I 

<- 3-^ +■3 3-  \ 
1       *L T 7.S- H 2 ■^ /.5- + /.r 1 
1 IS . +1 t / -^ci- . ^'1 J 

Hole #2 
Surface Finish, AA 
Protrusion,   in. 

ZZ0-Z70   A* s^v 
IBS' 

Perpendicularity,   .001   in./gage   length 
Longitudinal .foa/vj^Transverse   .co\//MCJJ 

Flush Gage  Reading,   in. . QQ /  
Capacitance Gage Reading: 17c  

Bluing  Pin  Rollout 

Air Gage  Readings   (.0001   in.) 
Angul ar Position 

\     Axial 
| Pos i t i on 0° 45° 90° 135° 180° 225° 270° 315° I 

Bottom #1 
n 

*Vl i~4.::. 
A    2. + 2- 

1    n 
+ i 

,t 3. . 
♦ 2. 

1.4 
+ 2 

+ 5" *•*- 
j    »k ^ IS ■«- /.5 

1     15 M + f +t£ - ftr + 4 f / * / + tf-5" 1 
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EFFECTS OF  HOLE QUALITY 

Test Series        3        Qual Ity Variable        5 uKFA<i£     /\ü UCMCSS ^tg^a±e^) 

Produce  Good Hole Using Following Conditions: CUA/P&KS* H& ) 
Tools:     12 CenterHrlll;   19/6'»  In^ pilot drill; Group 1, ömark DM 11  Reamer  (TLD20<«OAR1-5) 
Spindle,   rpm 
Cutting  Fluid: Ml 

Feed: 
Depth:  (Ind. Reading)  / . .<)<.^ 

Modify Good Holes Using Following Conditions; 

Tool:      ZElIüUUäLÜ Ui    llUväJ*    f/(V   HttKlifi 
Spindle, rpm 
Cutting FluidT 
Procedure 

±^ 
MX. 

Feed         ^^ 
Depth:   Tlnd.ReadTng 

//rt.^J = 2 LC&L. 

t-X^'^JuJK    ^ilti \mMMjCXiJUa A'tA.vttrjt       l*J.  *J    *>S-AAA 

F(F.£Ü  

Hole Al Results: Specimen No. 4^ 2^ 
Surface Finish,  AA    ^rO-^flfl M^**- 
Protrusion,   In. . 2.D 3 
Pcrpondicui.iri ty,  .CÖ1   in./gage  length 

Long itudinaI .{£^£££1 Transverse ^IXDIY/PJCJU 

Flush Gage Reading,  in. t ecA^  
Capacitance Gage Reading: l&Q  

Bluing  Pin Rollout 

Axial 
Positiort 

Bottatn £J 
JÜ. 

JUL 

Air Gage Readings   (.0001   in.) 

-fcJ. 
4-L 
14. 

.Anguloc_Eoslt 

45c 90c 

O/J- 

135' 

T7X 

Surface Finish,  AA 
Protrusion,   In. 
Perpendicularity,  .001   in./gage  length 

Hole »2 

In./' 
Longitudinal( 

Flush Gage Reading 
Capacitance Gage Reading 

flp.^/WaJransverse .ccy/vc* 

/97 

lao" 

±1. 

225" 270° 315° 

jtJir 
„„„ 

+. IS J 
4   »      1 ..■L.fl_.r. 

jLltSL, i &       1 

Bluing  Pin  Rollout 

A^ r Gacjo Readings   (.0001   it 
Angular  Position 

'•1 
Axial 

1   Position 0° 45° 90° 135° 180° 225° 270° 315° 

I   Bottpm 'I 
1                 ^ t-r- 

+• 1 1                 n 
±0S 

+-/.^ ^rl 
#'<    .. [fö,r + <>.S". 4- I      1 

1                 15 fi-f +2. ,f fc ..±,i  J: L .■h.1L.... * a  + 1     ,.l 
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EFFLCTS OF HO11  QUALITY 

Test  Scries S Quality Variable    _ ^ u'AT/JLC     Aiu:.U^A:£^.5 ^2 Sä^Lt AlSj 

Prou ice r Oil  Holo U&lmj Following Conditions: 
Tools.     *2  CcntcrdrlH;   \S/(>k  In" pilot drill;  Group  1,  ömarC'Ö^ ? ( Reamer   (TLO2O'«0ARl-5) 
Spirile,   rpm .3/-S~ feed:    /M AM ~/J6 Ar M  
f^tlinq Fluid: j)£y Depth;     (Ind.   Reading)      (.$4.$ 

MiH'' ^y Sood Holes Us ing Foj lowing Condi t Ions : 

"T^:    ZSbMi hjUi. L±L 1£c£LA<-    t'/(V   (JC/l'Jls^l  
Spindle,  rpm /Jf Feed;      y*^       -J rf*f 
Culling Fluid! p£ y 
Procedure: 

Depth:     (Ind.   Reading >SSM.. 

Results; Specimen No. 2B_£J Hole II 

Surface Finish,  AA       2.ftf « ^Afl ^i .»-tw 
Protrusion, in. 'jSj.   
Pe rpend i cu 1.1111 y,   . 00("Tn. Ai.ige-1 eng th 

Longitudinal oo^c' Transverse ,c.a^//A>C^ 
Flush Gage  Reading,   in.        _ >J)c'^  
Capacitance Gage Reading: ^ .^ •j 

B1 uijvy Pm Rol lout 

Ai r  Gage   F leadimjs 
  Angul ai_Eoi.Ll 

0° 45° 90° 

- _. „ _.. ■■   ,     ., n  

.!f.l... 
 0_ 

UL5„ ±JLS. 
—JSt  

(.0001   in.) 
oj\  

35 u" 

■I  2. 

4   ( 

180° 

•f   IS 

9 <3 

270" 

.i..Ä_  

1 j.r 

315° 

a—  
-__ä  

Surface Finish, AA 
Protrusion,   in. 

Hole  12 

Perpendicularity,   .001   in./gage   length 
Longi tudinal •iTJlVi^'T'ransverse    .j^ 

Flush Gage  Reading,   in. . v- ^^L  
Capacitance Gage Reading: y g^g 

JM^L 

Bluing Pin Rollout 

Axial 
Position 

Bot torn J.1- 

JL 
JL 

l\i r Gage Read 1 ngs (.0001 \n,) 
_^nÜiL' af .Po* j t i on 

0° 

±J 

45° 90° 13b R0 uuv 

•M.S. . 

UM; 

270° 315° 

4,t   ^ 
i 1    . 
H  1 

14(i 



EFFECTS OF HOLE QUALITY 

Test Series 3        Quality Variable        Su/C^/JCiT    /& £&£&££ 5 ^2 SS&43*) 

Produce Good Hole Using Following Conditions: ( U/JDCTK SI T£ ) 
Tools:     #2 Centerdrill;   19/61» \x\.  pilot drill; Group  I,  6mark Drill  Reamer  (TL020l«OAR1-5) 
Spindle,  rptn 3 2. S"  Feed:    /JA ASD-/j* 1^/1  
Cutting Fluid: j)£y  Depth:     (Ind.  Reading)      /.$ TQ  

Modify Good Holes Using Following Conditions: 
To0':       MtÜift&ü 4-/V    ^f<KA<~    &J&L   /Jfrt^cA  

LA. Spindle, rpm 
Cutting Fluid 
Procedure:   /)i^ 

£&JL 
i QlSdJkL& ^iTti. 

Feed 
Depth 

,/VW aüä -  '3 [CM  
(Ind.  Reading)      /.gjo 

, Ä't'Afr C/i Iftrrx/    A/T/iAl 
snmrtifirr  rfWö 

Results:        Specimen No. 
Surface Finish, AA 
Protrusion,   in. 

3ßaß H°'e *J 

Perpendiculari ty,   .001   in./gage  length 
Longitudinal .coi//»c/f Transverse    git/tvcu 

Flush Gage  Reading,   in. .g)£>2-  
Capacitance Gage Reading: ISJL  

Bluing Pin Rollout 

Ai r Gage Readings (.0001 in .) 
. Anoular Posit on 

1 Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° j 

1 Bottom #1 . 

+ aS 
-~a~ 1    n 

'"-on 
t 3,r i 3,S 

_. n 
+ / 

..l_JL. 
■h. IS. 

*■' A + /S" + / + /.x _, 
f 3    . 

■f A.r  i 
1  15 f ^ 4%.r f 3 i 3'S   1 

Hole #2 
Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 in./gage length 

Long! tudinal JOQ/^W/CA Transverse .o/ß//*Jcv 
Flush Gage Reading, in.      QQ 4-  
Capacitance Gage Reading:    / ^&  

Bluing Pin Rollout 

A_ r Gage Readings (.0001 in.) 
Angular Position 

I  Ax i a 1 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bnttom #1 

1       n 

-•fr: 
4- / 

:i:r" 1       n O O 
\               A +• /.^ 4. I.S     | 
1     #5 . + J fa.? f a.^ + 3-5- _f_4r__ 4 3 f 5 . ■f i-i  1 
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EFFECTS OF HOLE QUALITY 

Test Series __ia!  Quality Variable   ^tjA'^/ic^    /?ü cG///ug^S (j^^tak •) 

Produce Good Hole Using Following Conditions: fuA/ße'KS* T£ ^ 
Tools:  12 Centerdrlll; \3/f>k  In. pilot drill; Croup I, ömark OrVl 1 Reamer (TLD20'»OARl-5) 
Spindle, rpm    j? £. g"  Feed: //*/^p -/& Zf/yf  
Cutting Fluid:    j)ty  Depth:  (Ind. Reading) f.$S'& 

Modify Good Holes Using Following Conditions: 
Too,:  A?taiFs<fü SiZ J^Si /^^ d££L£!2££l  

^JL Spindle,   rpm 
Cutting  FluidT 
Procedure:        f)KlU 

ß&JL 
Feed: 
Depth: 

/-/f\ o'Ü -   '3 tfrt  
(Ind.  Reading)      /^f&o 

t QilSjM& ^.JJ ti il!Mä££JLCZ£.     rfiA^trAL       IMJZML   iMMM 

Results: Specimen No■ /^A 6,B Hole I] 
Surface Finish,  AA        2.SO- TJB&Jjc^** 
Protrusion,   in. , 2-2^ 
Perpendicularity,   .001   in./gage  length 

Longitudinal .^^j^yTr ans verse .oc '*//*'CM 
Flush Gage Reading,   in. .^^3 
Capacitance Gage Reading: 

Bluing Pin Rollout 

Axial 
Position 

Bnrrom U 
JL2_ 
11 
Jik. 
J!i 

Surface Finish, 
Protrusion, In. 

Air Gage Readings (.0001 in.) 

0° 

.^.JL 
j±_L 
ttf.f 

_Angu.l 

45° 

ai^ED&it 

90° 

4-1- 
^-^ 
±_L 

1 tf JT 
+; 

on... 

135° 

A. OS 

Hoje n 

in./ga Perpendicularity, .001 in./gage length 
Longi tudinaI „j^i^n^ Transverse Q 

Flush Gage Reading Tin.   . apa  
Capacitance Gage Reading:   /"y^ 

180c 

J__J  

225° 270° 315° 

r'L'' ±:T. + 2_   ! 
.±JZS- •f ÖS" 1 

-»os"! 

Bluing Pin Rollout 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom 11 
1    n _.. 

+ 1 Vf 1          n rh.L . 
+ 1 

4 /.r 4 ' 
1      Hk ^ v + '   . 4  '    1 
1      #5 + 3 ti tl'S ti'-r ^2^ 11 i z. ^ i-sr  1 
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EFFECTS OF HOLE QUALITY 

Test Series   3   Qual ity Variable   5 .7^Är/>c*r &SL&***a5 (IMM ^.) 

Produce Good Hole Using Following Conditions: f u/jocrKS' TS ) 
Tools: HI  Centerdrlll; IS/W In! pilot drill; Group 1, Omark DHII Reamer (TLD20AOAR1-5) 
Spindle, rpm 
Cutting Fluid": 

3J£. 
MX 

Feed: ttej^isdaLüL 
Tif Depth;     (Ind.  Reading ̂  SJLBL 

Modify Good Holes Using Following Conditions: 
Tool:     ZEIEJUSü    \H    *>f'<KA<r   fcV   d£A£2£jd 

J-^ Spindle,   rpm 
Cutting Fluid 
Procedure:        n£llmi   4 

Feed:      //* nV -  3 £CM  
Depth:     (Ind.  Reading)       /. Jpg)o  

C&JSUMI& huZM. yUMMd. *' zr    A't'A^ tr*      7M*IMI   ***** 
PA/ 

ffea 

Results:   Specimen No. SE 3 C..fl      Hole II 
Surface Finish, AA  2lQ~lb9.A<<ü\ 
Protrusion, in.  , ^./^ 
Pe rpend i cuI a r i ty, .001 in./gage length 

Longitudinal  Q   Transverse   Q 
Flush Gage Reading, in,    . ce I  
Capacitance Gage Reading:   / j/  

Bluing Pin Rollout 

Ai r Gage Readings (.0001 in .) 
Annul ?r Posit ion 

F Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° 1 

Bottom 11 . 

4. / 
1       #2 

*  4 
_ .6. _ 
-f 3 

_±..i  

■»-3 

1       n 

............ 
^1L_ 

f / 
I                 Itk   . + aS + 1 0 
L...   15 +4S f4- 4 J . ^3 

Surface Finish, AA 
Protrusion, in. 

Hole n 

1/  -IQ.  
Perpendicularity,   .001   In./gage length 

Longitudinal ,gg2^»*if Transverse     eo3>//AJCU 
Flush Gage Reading,   in. .QOjL _ 
Capacitance Gage Reading: IfiS 

Bluing Pin Rollout 

A_ r Gage Readings 
Angular Posit 

(.0001 ir 
ion 

1.J 

| Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 1 

1 Bottom #1 
1    n f/— "i i 1    ^ .+.1 . 

0 
t. 1 
+• 1 

^ / -1 » 1      A ö -*-Ä«r 4 ^.5"  1 
1     IS . t^ f f t 3,? -fS.«» _i 1 *3 f S ,1 i      1 
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EFFECTS OF HOLE QUALITY 

Test Ser'es   -^2    Quality Variable        ^ tjA^/ici<r    /So t'<S///ug^5 {^SUJ^JL) 

Produce Good Hole Using  Following Conditions: fuA/otsviS' "ZC. ) 
Tools:    12 Centerdrill;   IS/G«» in! pilot drill; Group  1,  6mark Drill  Reamer  (TL020'»0AR1-5) 
Spindle,  rpm 
Cutting Fluid 

32-^ 
JKX- Depth:  (Ind. Reading)  / . ff SO 

Modify Good Holes Using Following Conditions: 
Tool:  A7t/}lh/er/}     L./-/    ^S,KAU   P,*/   /l^Mti^W 

XX Spindle, rpm 
Cutting Fluid 
Procedure:   »77^   j 

n&jL 
Feed:     .//rt fi'ü -   J [fL&L  
Depth:     (Ind.  Reading)      /. gj^ 

OilSdlÜÄ bUJLU ütVüCt*/ Zf ii£ji4i£& lHt-AS rt/TAM 

Ff GO  

Results:        Specimen No. JT^^CT Hole II 

Surface Finish. AA Z^Q-lfiQ ..^ .*ri,  
Protrusion,   in.  . 24 ^±0  
Perpendicularity,   .001   in./gage  length 

Longitudinal .tfoy//dc//Transverse .OOI//AJCH 

Flush Gage Reading,   in 
Capacitance Gage Reading: 

:£££. 
MJT 

Bluing  Pin  Rollout 

Ai r Gage Readings (.0001   in .) 
Annular  Posit on 

1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 

+-/.r 
1            n 

+ ^~" 

i-J  
i   -3 

1                  ^ 
± 2.5- 

4.   1 4  2,       ä 
1                  f« +   / * / x / ■\   I       1 
1           ^ ■ii.s: 4 2.r ♦ 3,£   1 Xi 1   V    ,1 

Hole HI 
Surface Finish, AA 
Protrusion, in. 

/fltf-^fc^.^^n. 
way 

Perpendicularity, .001 in./gage length 
Longitudinal .A;a/^vc^Transverse ,00^/^tJCH 

Flush Gage Reading, in.     ooz.          ^ 
Capacitance Gage Reading:   2.^9  

Bluing Pin Rollout 

Air Gage Readings  (.0001   in.) 
Angular Position 

i     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    1 

Bottom U  
#2 

>T7 +""7 ' 1          n JtOS. 
+ 0.5 

^ O 0 
1          A ■>rO£ 4 0,5-, 6>        1 
1             IS + 4 + -*- \A i  \ i  1 + 4 T^ ff      1 
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EFFECTS OF HOLE QUALI TV 

Test Series   S   Qual i ty Variable   3jLL&£ä£j£.    &l k!^///^g^ S (Z£QU.*~J.) 

Produce Good Hole Using Following Conditions: 
Tools  """ *    ■ •••  --<  •   •• ■ • ••■ 
Spindle, rpm 
Cutting Fluid 

i ) Good Hole Using Following Conditions: füsJoe-KStT-is 
§1 CenterdriM;   19/6A  In. pilot drill;  Group  1,  ötnarkDrlll  Ferner  (TLD20i«0ARl-5) 

32-<r 
JM? 

Feed:   /S/fö v^ i/W 
Depth:     (Ind.  Reading)      /.S>4Q 

Modify Good Holes Using Following Conditions: 
1001:       M*Üit<<fD U± r>/VA»l   />/A/   d£Jiä2jLd 
Spindle,   rpm / J j- Feed: 

Depth: Cutting Fluid: DA y 
Procedure: [Jim    j C''SitJK    ^iTH    i/tVUft'l/ zr    rftAtiniT/i 

(Ind.   Reading)       /.£&Q 
Irtt <u    AiT/lAi 

re en  

Results:   Specimen No.4D 3 T       Hole jjjj 
Surface Finish, AA    XOg-Z^O & ^yv 
Protrusion, in.  .a/g   
Perpendicularity, .001 in./gage length 

Longitudinal .»p t/z/ncH Transverse , pg//>//C/V 
Flush Gage Reading, in.     .^j 4  
Capacitance Gage Reading:   /&f  

Bluing Pin Rollout 

AIr Gage Readings (.0001 In .) 
Anoular Posit ion 

1  Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom »\ 

_^J- 
1 ,      *2 Vis' 

-L-J-_..J 

+ 1 

A 3 

4 T'- 1    a\ 
-.i.L.. 
J_3 

+ /  ! 
1    »h + / f /S' 4 fl.y 

i 3 . 
+ j.r i 

1  i\ , 44 4- 3.5 + A 4 5  J 

Surface Finish, AA 
Protrusion, in. 

Hole n 

■10 4 
^4g - <U g ^ rf^. 

Perpendicularity, .001 in./gage length 
Longi tudinal .052//*)^ Transverse ,ce ^//'JcN 

Flush Gage Reading,''In.    top 4  
Capacitance Gage Reading:     2 LQ  

Bluing Pin Rollout 

A_ 

0° 

r Gage Readings (.0001 in.) 
Angular Position 

1  Axial 
Position 45° 90° 135° 180° 225° 270° 315°  j 

Bnttpm #1 
1    n 

Jr C. 
■f Ö.ff 

...±rr 
+ 6.sr 

1       ^ 
+ /3.C -I 0£ 

■f 1 . 4 / 
1      ft 0 ■f 0 5. •f fl.-C 1 
\                 15 + 3 i   % f IA i 2,S •* X.S i 2.S" * LS. l" irtS     1 
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EFFECTS OF HOLE QUALITY 

Test Series        3        Quality Variable       StJÄ!/=j4c<r    X^ C^/ug-sS   faaM.^.) 

Produce Good Hole Using Following Conditions; ft/Vötrves/2r£ ) 
Tools:    Hl Centerdrill;   19/61|  InT pilot drill; Group 1, 6mark ÖH1I  Reamer {TLD20M)AM-5) 
Spindle, rpm Jfrf  Feed:    /SAASD-Jjy&fl  
Cutting Fluid: ßty  Depth:     (Ind.   Reading)    jj 

Modify Good Holes Using Following Conditions: 

J2LZA. 

t as- Spindle,  rpm 
Cutting Fluid: 
Procedure:        DJILL 

MX 
t—Cv'S//iM buJM- 

Feed:   .&(\ M - ;? tc*  
Depth:     (Ind.  Reading)      /^CQQ  

Results:        Specimen No. 2.A ^S" 7" Hole <h 
Surface Finish, AA Ijqo -3.CO J^ J^* 

*-(<> Protrusion,   in ._n  
Perpendicularity,  .001  In./gage length        f 

Longi tudina 1.«a»^^Transverse  .«»iyv^c/ 
Flush Gage Reading,   in. ,oa>4~ 
Capacitance Gage Reading: .2JLSL 

Bluing Pin Rollout 

Ai r Gage Readings (.0001   in .) 
Annul i>r Po?|t on 

1    Axial 
1  Position 0° 45° 90° 135° 180° 225° 270° 315°   1 

1 Bottom flj  

■v\ + / 
1.   ,   n 

IS: 
f  XT 

^  1 n 
4   ' 

f   1 

TJ"' •f /       j 
l           «i. + is- -•-   ' 4   2. 4- 2-       \ 
1. .-„    -if5 .,. ^•r + 1.$ + ^5- >a. +   1 4 7.5' 

Hole #2 
Surface Finish, AA  ^»o.^aor. xy ^^ 
Protrusion, in.   

In./gag« Perpendicularity, .001 In./gage length 
Longitudinal/p-x/^K Transverse .cct 

Flush Gage Reading, in/    . oo4- 
Capacitance Gage Reading:    XS*? 

Bluing Pin Rollout 

A_ r Gage Readings 
Angular Posit 

(.0001   it 
ion 

ij 

1    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1               l2 

iM.' . .0 ...... 
4-  3 

Z'Z'oT. 1               ^ 
f 2.r -hi 

/ { 

1               Ifc + 3 *     ^           ! T -is    \ 
1   ,.          15, _ii.«: t I -i -f- t?tf t_i + 4- ;4 i IS    \ 

152 



INSPECTION SHEETS FOR TEST SERIES 10 - RIFLING 
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EFFECTS OF HOLE QUALITY 

Test Series   JQ        Quality Variable   RlFL/MG 

Produce Good Hole Using Following Corditions: 
Tools: n  Centerdrill; 19/61« in. pilot drill; Group I, Omark Drill Reamer (TLOZO^OARl-S) 
Spindle, rpm  ^g^     Feed: A/A A/I) ~ A.T (t'/V  
Cutting Fluid:  V57-Q/)JJAV£> -'itd. i/r/t r Depth:  (Ind. Reading)  /■ 96 g? 

Modify Good Holes Using Following Conditions: 
700':      A* cox-sen    Z  Fcure    n*^   -r^Pr/K  P/M teAWC/Z - LH SP/KstL. 
Spindle,   rpm Q Feed:     /~/AAJI>  
Cutting  Fluid: f)£ y  Depth:     (Ind.   Reading) 
Procedure: 

^ 
rAff) r» tfg/J /jüLF 

Dept 

TJL&LJSLZ.     Z2L^£K    /*/*/ 
^Mtt   /yro //tu £- v/rtrüufT   K(\ Tn TSAJG f^Q-'i'Q0 

Results:        Specimen No. ^C "f-^ 
Surface Finish, AA      ^O--S&Jtif 4*^ 
Protrusion,   in. l_^ 

Hole 11 

Perpendicularity,   .001   in./gage  length 
Longitudinal MS/MCM Transverse ^gUj&SUJ 

Flush Gage Reading,   in. *&03  
Capacitance Gage Reading: 3 g^  
Depth of Rifle,   in.     .^^ ^5"  

Bluing  Pin  Rollout 

"74^ 

I I 

Air Gage  Readings 
Annul AT   Posit 

(.0001   ir 
on 

.) 

180° 
1     Axial 
|   Position 0° 45° 90° 135° 225° 270° 315° 

1.Bottom #1 

0 
.... I      .    n 

Ö 
4  «.f 

_„.... 

1                 n 
-♦- / 

6- P..    J 

•f /* 5LJ 
1                 äh ^Ar ±A5 
L...   «is,.... + 1.5 ■»-/.r + 1-5' 

Hole HI 

&Ssz±SljSL*S&, Surface Finish, AA 
Protrusion,   in. »/'7'S~  
Perpendicularity,  .001  Iru/gage length 

Longi tud inaI «dgZ/Vr^Transverse   'OClJ/fiJc* 
Flush Gage Reading,   in. » 00^  
Capacitance Gage Reading: 3/-S"  
Depth of Rifle,   in. . ocS  

Air Gage  Readings   (.0001   in.) 

Bluing Pin Rollout 

^% 

\   * 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

flgJULOBLJ]  
  

...___ 
 0 -~o' 

.  

1                n 
n" ""O  

\                *k    ■ 

0 4-6.S-, t 
1                h t 0 Q 0 .   .0  . 0 0 Q       1 
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[FFICTS  OF HO Lj  QUALIT Y 

Test  Series        jQ        Quality Variable        f\l f I. /A/G 

FtocUicc Good Hole Usino Following  CondiI ions; 
Tools:     12 Centerdrill;   XWSk  in.   plloFdrTTl;  Croup   I,  Omark Prill   Reamer  (TLOJO^OARI-S) 
Spindle,  rpm      Jtj ZS"  
Cutting Fluid:     ^ra/,iiAVA   JSZJ^LT Depth:     (Ind.   Reading)      /   ^^ <£* 

Modify  Good Holes  Using  Following  Conditions: 

Spindle,   rpm Q  Feed;      A//y ^/i  
Cutting  Fluid: fj^ y  Depth:     (Ind.   RÖädingj 
Procedure: 

l^-Ati.^//2U.  

K<-t\M£fi  tyre OiiL^L üujjütnur   Ki\zafsft'G if^:'zij&jLl' 
OrFp   /KFTtzrt TJlJÜJLMJLd 

Results:        Specimen No.  S-^SSJT 
Surface Finish,  AA   £S~£SLM *2>  
Protrusion,   in. •/&S'  
Perpendicularity^   7ÖÖ\in  /gage   length 

Longitudinal   .c^y^ve^Transverse     o&g 
Flush Gage Reading, In. , GC-J^  
Capacitance Cage  Reading:        2. S«0  
Depth of Rifle,   in. , £> £> J^T  

Hole 01 
Bluiiui P in Rol lout 

70% 

^ 

Air  Gaue  Readings 
             Anoulan^Eosit 

(.0001   it 
on 

.) 

180° 
j     Axial 

Position 0° 45° 90° las" 2.'S0 

Hnftnm  *1 

~_~. 

  
!           n 
1           *i 

6 1              ^h 2r O 

1              S'} Q 0 

270° 315° 

0        j 
 p   ..J 

Hole #2 

./  K Surface finish,  AA    •5S-70 1/ 
Protrusion,   in. . / 8£   
Perpendicularity,   .001   in./gage   length 

Longitudinal .^//^y Transverse    ^g ^//AJC/U 

Flush Gage Reading,   in. . OQ ."-?  
Capacitance Gage Reading: Q 3 / 
Depth of Rifle,   in. . CO fT  

Air Cage  Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

■ flot L0CL.IL 

 £JL 
 d 

i_L.. 

45° 

±J. \±J. 

90" 

H. 

135c 180c 

__i_/.- 

Bluing Pin Rollout 

8o% 

ii 

270" 315" 

g 
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EFFECTS  OF HOLf QUALITY 

Test   Series       /Q        Quality Variable        RI f £. / MG 

Produce Good Hole Using Tollowing Conditions: 
Tools:     12 Centerdrill;   I9/6A   in.   pilot drill; Group  1,  Omark Drill   Reamer  (TLDZOftOARI-S) 
Spindle,   rpm__k3_2jr     Feed:     /JAA/£> - C.T(fAf  
Cutting Fluid:    ^T-a^AA?/^   Sit. t/eAt r Depth:     (Ind.   Reading)      /. S5~£ 

Modify Good Holes Using Following Conditions: 

Tool:    /vGun-,en   Z IIMIJL   **£^.TAP£/\ P/rt A£As*€X- ^H 3eauu* 
Spindle,   rpm __JQ!  Feed;     /-J/\AJ£  
Cutting Fluid: f%£ y  Depth:     (lnd.   Readingl    'ZZZZ^ZI^L 
Procedure: ± AMen tyra t/iiie- «//rtrour  /?J\TAT/<tiG  rtcc■«>cg 

f)FFP   l\FT£rt ToutH Ut3 

Results: Specimen No.   2-^"^ T 
Surface Finish,  AA     ^C-2^JU 

Protrusion,   in. * /&t 

Hole *1 

Perpcndiculari ty^   .001   in./gage   length 
Longitudinal ooy^/wr//"Transverse .gp Z//iJcM 

Flush Gage Reading,   in. , ^Q 2-  
Capacitance Gage Reading: 3JSJ  
Depth of Rifle,   in.     , oc^^i-  

Bluing  Pin  Rollout 

fo^- SJ 

|   i 

AJ 

0° 

r Gage Readings 
AnaulaLposi t 

(.0001 ir 
on 

.) 

180° 
j  Ax i a 1 

Position 45° 90° 135° 225° 270° 315° 

Bottom #1 

c 

  
1    n 

'.'0.'.'.' 
.0 0 

 ... 

1      n 
_„ 

"ZQ.. 
Q.  

a 
rffl 0 0 0 

Hole n 
Surface Finish,  AA    20-35" ^-fc*- «J-^v.  
Protrusion,   in, ,/ ^3 
Perpendicularity,   .001   in./gage   length 

Long i tudina I. eo//»iK> Trans verse  . co 2./{*jCJJ 
Flush Gage Reading,   in, .Co 3  
Capacitance Gage Reading: 37Z.  
Depth of Rifle,   in. « O0 4-.  

Bluing  Pin  Rollout 

70% 

A r Gaqc Readings (.0001 in.) 

0° 

Angular Pos i t ion 
I  Axial 

Position 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 
j      12   

ö <?'""" 
..__.. 

o 
  

1      n ■-f" '   Ö A Ö o 
1     15 0 $ Q Q 0 O 0 n    1 
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EFFECTS OF HOLE QUALITY 

Test Series       jQ       Qual ity Variable       RIFL/MG 

Produce Good Hole Using Following Conditions: 
Too I s:     HI Centerdrill;   \^lhk  \x\.   pilot drill; Group  I,  Omark Drill  Reamer  (TLDZCJOARI-S) 

Spindle,  rpm      ^2y    Feed:     /SAA/D ~ 0.T (fAf  
Cutting Fluid:    S-re,nnA^r>   Sit. t/C/* r Depth:     (Ind.  Reading)      /. SiTZ 

Modify Good Holes Using Following Conditions: 
Tool:      Mai,,-,en    Z  f-'cuTe:    *c  -Tr^Of/K  PJ* AfAAie/Z- LH. SP/A'AL 
Spindle,   rpm c^  Feed:     /-/AnJÖ 

" -.   .- -- Depth:     (Ind. Cutt ing  Fluid 
Procedure 1    -P 

QtiJ. 
^>i/n d OQÜ       fittiLF 

Read i ngl 

HOiF- nyy rt* nur    A?A TA 7-yAJtr    . löö '-. fö O 

Results: Specimen No.  2.E^ST" 
Surface  Finish, AA 40£&  j^ j^. 
Protrusion,   in. , /3 S. 

Hole #1 

Perpendicularity,   .001   inT/gage  length 
Longitudinal   OOP      Transverse >OCi^-//tjCA/ 

Flush Gage Reading,   in. .g)<3 l_ 
Capacitance Gage Reading: a^3 .^ 
Depth of  Rifle,   in.     ,004. 

Bluing   Pin  Rollout 

ycvc 

Air Gage Readings (.0001 ir .) 
Anaular Posit ion 

180° 
Axial 

j Position 0° 45° 90° 135° 225° 270° 315° 1 

1 Bottom n - - -   
1    n 

Z'QZ\ 
0 

  
1          n 

O .'ZfiT 1          Ä/. 0 O 0 
,, ^ <? 0 O O      .,.. 

Hole HI 
Surface Finish, AA   $S''4S\ fa, A***  
Protrusion,   in. • /63 
Perpendicularity,   .001   in./gage  length 

Long! tudinal.Oey^VQyfransverse  .ocx/ytjcj/ 
Flush Gage Reading,'in.        . 003—  
Capacitance Gage Reading:        37/  
Depth of Rifle,   in. »g0 4-  

Bluing  Pin  Rollout 

80% 

A r Gage Readings (.0001 in.) 
Angular Position 

\     Axial 
Position 0° 45° 90° 135° 180° cJi0 270° 315° 

Bottom #1 
1       #2   

~"0- "© 0 e   . 
—  

1       n 
'" "0"" ,....-.. 

\                   Ik " 0 ö 
i       15 0 0 O O O Q 0    . O       i 

157 



EFFECTS OF HOLE QUALITY 

Test Series       fC       Qual I ty Variable       RIFI. /MG 

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;   ig/ö*»  in^ pilot drill; Group 1, Omark Drill   Reamer (TLOZCMARl-S) 
Spindle, rpm      ^25"    Feed:    A/AA/D -*.T(fAf  
Cutting Fluid:    ^^AOA^'A   S*I. t/r* r Depth:     (Ind.  Reading)      /. 9^"^? 

Modify Good Holes Using Following Conditions: 
Tool;  _£±Süii-ien z F^re  **6--gV3r/q./V/v feAvex- ^H äEi&u. 
Spindle,   rpm <^> ,  Feed:     f-JAnJd  
Cutting Fluid: fill j  Depth:     (Ind.  Reading) 
Procedure: 

■& 

rAtft Q QQA HQLT 

Depth: 

Tz/KLsr    mte*  f/«/ 
ÜFFP   IKFTGA Taü^H \Jf  

Results:   Specimen No. 4-S£& Hole 11 
Surface Finish, AA iff —^.C ^ jfe«^  
Protrusion, in.  «/^ 7 
Perpendicularity, .001 In./gage length  " 

Longitudinal QQQ        Transverse .eo+jMCtf 
Flush Gage Reading, in.     . aa /  
Capacitance Gage Reading:   .5 £&  
Depth of Rifle, in.  . g^ ^.  

Air Gage Readings (.0001 in.) 

Bluing Pin Rollout 

7o3/o 

Angii| af Posit ion 
Ax i a 1 

Position 0° 45° 90° 135° 180° 225° 270° 315° | 

Lfiauoin.l] .. — 
1    n   

la"!! 
O      \ 

  1 :   n 
Ö '"jTl 1          *ll 1? o 0   1 

I  is c? O Q Ö . J 

Surface Finish, AA   /jf—3.^.^ ^t^,, 
Protrusion,   in.  %/Qf 

Hole #2 

Perpendicularity, .001 in./gage length 
Long 11 ud i na I .tfoX/^/QfrTrans ve rse pea 

Flush Gage Reading, in.    ,Cc> I  
Capacitance Gage Reading:   3^3  
Depth of Rifle, In.  . OO 4-  

Bluing Pin Rollout 

8o79 

4 I 

A r Gage Readings (.0001 in.) \ 
Angular Posi tion 

j  Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 
1       n 

  

"fl"  J?'""" «""" 

•  
1       n 

'Ö" " "ö 1      HU ö « « 

1     15 0 Q Q Q 0 -—Ö  a 0   1 
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EFFECTS OF HOLE QUALITY 

Test Series        /Q        Quality Variable       RlFLfMG 

Produce Good Hole Using Following Conditions: 
Tools:     12 Centerdrill;  Wtk In' pilot drill;  Group I, Omark Drill  Reamer  (TLOZO'lOARI-S) 
Spindle,  rpm 
Cutting 

rpm      ^gy Feed:    ^Afs/Q-CTf^^f  
fluid:    s5^/>/)AVA   S*i.ur*r Depth:     (Ind.  Reading)      /. &$■£ 

Modify Good Holes Using Following Conditions: 
Tool:     Mom*,en   Z r^rs   **6. ^rj\ß^A P** ArAjve*- LH. ££u2u. 
Spindle,   rpm Q  Feed:     /-JAAJÖ 

Cutting Fluid: Hfi j  Depth:     (lnd.  Readingj ~ 
Procedure: 11     '£&< E&m—1\ 6MJi rtQLe- 

Depth: 

T/fiCu'Sr     72i&L& ^/fi/ 
rfeü'-ttto 

Results:   Specimen No. Z.^^-T*       Hole II 
Surface Finish, AA  /fr. ^-^^  
Protrusion, in.  . / 7^- ..wv.v^.w.  tL..i.7r  
Perpendicularity, .001 tn./gage length 

Long! tudinal.^gi^v^yTransverse ü QO 
Flush Gage Reading, in.   . ca2. 
Capacitance Cage Reading:   ^_ya  
Depth of Rifle, in.    , fia 4.  

Bluing Pin Rollout 

Ai x  Gage Readings (.0001 ir .) i 
Annular Posit jOJl_ 

135° 
1  Axial 
Position 0° 45° 90° 180° 225° 270° 315° 

1 BQrrom.lL. - -   
I     n 

'.'.'6"..Z 
Q 

O. 
Q 

1     n „.„. 
"ZZQ. . 

. <2  

1    #1. 0 0 

 Q  
O 

. O ...J L  Ah 0 d O 

/£   -2.2.    K *rv Surface Finish, AA 
Protrusion, in.   . / 7 2.    .. 
Perpendicularity, .001 in./gage length 

Hole HI 

Long 11udii\a\.tßl/.rtCM Transver 
Flush Gage Reading, In" . c c J 
Capacitance Gage Reading: ^ SSL 
Depth of Rifle,   In. , O O 4- 

rse 

-3. 
• 99$// '/rJC.M 

Bluing  Pin Rollout 

soy, 

Air Gage Readings   (.0001   in.) 
Angui ar Position 

I" Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1      #2   

""fl"' 
..-_..., 

O     . 

  
1      n  6" " 

..._.... 
"'6'" 1      Ik " fi 0 

1     IS O P 0 c . 0 .. a O 0       1 
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EFFECTS  OF HOLE QUALITY 

Test  Scries        jQ       Quality Variable       ßIFL /A/Cj 

Produce  Guocl  Hole  Using  Fol I owing Cotidi t ions : 
Tools:    #2 Centerdrill;   ig/S*»  In.  pilot dri II;  Group  I, Omark Drill  Reamer   (TLOZO^OARl-J) 
Spindle,   rpm       ^z^    Feed:    ///f/y/fl - Ctl&l  
Cutting Fluid:     *Sra(\t\A^.to   Sit, ve* r Depth:    (Ind.  Reading)      /■ SiT^  

Modify Good Moles Using Following Conditions: 

Spindle,   rpm Q Feed;     H/\/U£>  
Cuttinq Fluid: fail y  Depth:     (Ind.   Readingl '" 
Procedure: 

AH 
^AM    aeo/i /Vocf TrtffiJ   T/tKL'Sr     TIH^'M ^/SI/ . 
AMffi   jyTü   Hül£l n//r/rüur   /ZA7'/\T/4J<Z    ^CC'^iO0 

üe.FP   l\FT£A 7iMi<LH Üt3  

Results: Specimen No. ^ßZ-t^ 
Surface  Finish, AA   4^-^0 /*  -JkEt 
Protrusion,   in. « /tj 3 

301  rn./qa 

Hole n 

Perpendiculari ty,   .001   in./gage  length 
Longitudinal .^///«a»* Transverse ,ooi//fKLH 

Flush Gage Reading,   in. , <o ,3  
Capacitance Gage Reading:        ^62.  
Depth of Rifle,   in.     . Qc^-  

Air G.icjc Readings   (.0001   in.) 

Axial 
Position 

Botiaa l\. 

J3., 

AngulacEoslt 

45° 

O 
6 

90° 

on.. 

Bluing Pin Rollout 

"7^fa 

135° 

0 
.0.. 

180° 225° 270° 315° 

MoMM 
. „A    .1 

6 -A 

Hole U 
Surface  Finish,  AA   ^S*^£ju. A* 

Protrusion,   in. %JM. Q. _____ 
Perpendicularity,   .001   in./gage  length 

Longitudinal %Qoo      Transverse   ^a^l/MCM 
Flush Gage  Reading,   in. « OCZL  
Capacitance Gage Reading: 3^2.  
Depth of  Rifle,   In.      . 0Q4--  

Bluing  Pin  Rollout .    1 

So% 

A_ r Gage Readings   (.0001   i 
Angular Posi t ion 

hi 
\     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315" 

bottom #1 
n   

A  Ö "' —0 _.,. 
    — 

1              'M 
A  ■Ö 1              #1«   . A O 

1                  #5 0 Q 0 Q    , ß Q ? 0    J 
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EFFECTS OF HOLE QUALITY 

Test Series        /Q        Quality Variable       RIFL/MG 

Produce  Good  Hole Using Following Conditions: 
Tools:     #2 CenterdrMI;   igM  in.   pilot drill;   Group   1,  Omark Drill   Reamer   (TLD20'»OARl-5) 
Spindle,   rpm       .^ gJI    Feed:     MAA/D - C.S-(fAf  
Cutting Fluid:     ST*nt\k»lK   Sit, i/fr* r Depth:     (Ind.   Reading)      /. BiTZ 

Modify Good Holes Using Following Conditions: 
Too,:     A^cin^/en   Z Fture   **£.  -r^P^A P/*/ teAMEß- LH. 3&J&M 
Spindle,   rpm Q  f^ed:     rf/\Ajt>  
Cutting  Fluid: /)A? /  Depth:     (Ind.   Reading) 
Procedure; 

■& 

f/i/n r>og/J    /lüLf 
Dept 

T/ZKL'S r Z2L2&S.   f/n/ 
Vl/WgV?    ItjtTQ 

ÜIFFP   {\FT<£K 

Results:         Specimen No. 2^/ 7^ 
Surface Finish,  AA   QSUtSlM   ^^ 
Protrusion,   in.  , / 'T^f- 

Hole  ll\ 

Perpendicularity,   .001   in./gage   length 
Longitudinal    ggj^oJransverse  .gpy^WCW 

Flush Gage  Reading^   fn.        , Qß'j^.  
Capacitance Gage  Reading:        37ß  
Depth of Rifle,   in. , 00+  

Bluing Pin   Rullout 

Bo'/j 

Air Gage  Readings (.0001   in .) 
t 

Annular  Posi t Ion 

180° 
f     Axial 
1   Position 0° 45° 90° 135° 225° 270° 315° 

1..Bottom *' - -- - 
1                  #2 — — 

"I&'Z\ 
0    \ 

  
1                  11 

-■3- "ZZz.. 
J     1 

1                      HL 0 0 
—O- J 

SL         \ 
\                  #«5 <S a d» *>         1 

Hole n 
Surface Finish, AA   22. 
Protrusion,   in. • /rS' 

*y\ 

Perpendicularity,   .001' in./gage  length 
Longitudinal    Qp Q      Transverse      gg J 

Flush Gage  Reading,   in. 
Capacitance Gage Reading: 
Depth of Rifle,   in. *OC4-~ 

Bluing Pin  Rollout 

7*%, 

A r Gage  Readings (.0001   in.) 

0° 

Angular Position 
|     Axial 

Position 45° 90° 135° 180° 225° 270° 315° 

Bot ton JJ 
  

"ö  ^  O " ~o" O 0 
1            n 

Ct" 1            mh 0 
1            ^ 0 0 Q Q 0 O a 0      J 
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EFFECTS OF HOLE QUALITY 

Test Series        /Q        Quality Variable        RI Pl/MG 

Produce  Good Hole Using Following Conditions: 
tools:    n Centerdrill;   ig/S*»  in.  pilot drill; Group  I,  Omark Drill  Reamer  (TLDZO^OARl-S) 
Spindle,   rpm       ^ZS'  ^ed:     /JAA/D - £.T(/'/V 
Cutting Fluid:     VSTQni\A^n   Oni. t/f/v r Depth:     (Ind.  Reading)      /. /   g^'tf 
Modify Good Holes Using Following Conditions: 
Tool:      A* en,-sen    Z  Fcure    **£   -T^PtT/K   PJAJ fieAM£#-  LH. ^P/ML 
Spindle,   rpm Q  Feed:      /-JAnJ£>  
Cutting Fluid: fid. V  Depth:     (Ind.   Reading) 
Procedure: 

A(-t 
FA/V) aeon    /ju^r 

Dept 

Trt/LVST     ZÜJ&&S.   S/g/ 

DrFp  /\FTs:K Tno^H Uf3     

Results:         Specimen No.   3£&~f 
Surface Finish, AA   ZZ-JO ^t 
Protrusion,   in.  ,/y *f 

Hole i\ 

Perpendicularity, .001 in./gage length 
Longitudinal,«©,*^^ Transverse .oof//A/CH 

Flush Gage Reading, in.    . g?^p ^  
Capacitance Gage Reading:    ."^^O  
Depth of Rifle, in.  ,OoA~ 

Air Gage Readings (.0001 in.) 

Axial 
Posi tion 

Bouam 1! 
n 

13, 
M. 
15. 

 Angu.laj^EDiLt 

45° 90c 
OJX. 

135° 

0 

Bluing Pin Rollout 

yoVo 

180° 

o 

225° 

-a— 

270° 315°    | 

  

 Ö._... 
.   &  

O 
o       1 

Hole HI 
Surface Finish, AA 
Protrusion,   in. 

001   in./q 

ife Aatd 

Perpendicularity,   .001   in./gage   length 
Longi tudinal ,^.3/^v^Transverse   .paI/>A/<L/* 

Flush Gage Reading,   in. .Co3 _ 
Capacitance Gage Reading: gff0  

Depth of Rifle,   in. . /Oft^f-  

Bluing Pin  Rollout 

7^% 

A_ r Gage  Readings   (.0001   i 
Angular Posi tion 

i.) r 

1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom H] 
  

 c" -- 

  
1               ^ """iT" ..._... 

ö HU K <9 O 
\              #5   , 0 e o O Ci fi P    , <?      \ 

162 



EFFECTS OF HOLE QUALITY 

Test Series        /Q        Quality Variable       RI F 4. / MG 

Produce Good Hole Using  Following Conditions: 
Tools:    n  Centerdrill;   19/61»  in.  pilot drill; Group  1, Omark Drill  Reamer  (TLDZCMARl-S) 
Spindle,  rpm      VT Zf .    Feed:     /JA*/D - 6..T (fAT  
Cutting Fluid:     ^57-a^y)AA.'^)   Oft^t/f/vr Depth:     (Ind.  Reading)      /■ 957? 

Modify Good Holes Using Following Conditions: 
Tool:      AOcm-ten    Z  Fcure    **£  -rJ^P/rg  P/AJ /?/rAAl£#- LH. ££L&U. 
Spindle,   rpm Q  Feed:     /-JAAJÖ  
Cutting Fluid: V)/^ /  Depth:     (Ind.   Reading) "" ~ 
Procedure: 

rf\M6rH   WTO //(il£~ ^//F/rüi/T 

Results: Specimen No. 2_ß 3 Z? 
Surface Finish,  AA     iS'-SST/j SISK. 

Protrusion,   in. ./ fy 

Hole #1 

Perpendicularity,   .001   in./gage  length 
Longitudinal .^ejAjfl/Transverse .0(>%//tfCJt 

Flush Gage Reading, 'in.       , Oi?"^ ' 
Capacitance Gage Reading; ^^ /  
Depth of Rifle,   in. .ooX'  

Bluing  Pin   Rollout 

-70^ 

M 

Ai r Gage Readings (.0001   ir .) 
            Anaulat Posit on 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bnrt-om H\ 
1            n   

■'.vz 
Q     \ 

  1           n 
o "ZIQ~'.1 ' 

. o 
Hh 0 o __^ _. _i?_J 

1                  ^ 0 o 0 o      1 

Surface Finish, AA 
Protrusion,   in. 

10^0 
Hole n 

in./gac 

Mr   -JOl 

Perpendicularity,   .001   in./gage  length 
Longitudinal  .gtf2/<vb</Transverse  .OO^/ZA/CJ/ 

Flush Gage Reading, ^n. %C^   4  
Capacitance Gage Reading: 3«? f  
Depth of Rifle,   in. *c>p4~  

Air Gage Readings  (.0001   in.) 
Angular Posi tion 

Bluing Pin  Rollout 

70%, 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

BrUom l\ 
1           n .-..., — 

 o" "d"" Ö 
\            n 

"6'" "'n  '" ?5" \               Hh fi O        j 
1                 #5 0 0 0 O 0 0 c <P        \ 
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164 



EFFECTS OF HOLE QUALI TV 

Test Series        / /        Quality Variable      ÖCAATCrifz - AAS^L*  

Produce Good Hole  Using Following Conditions: 
Tools:    n Centerdrill;   19/6'«  In.  pilot drill;  Group 1,  Omark Drill  Reamer  (TLOZCiOARl-S) 
Spindle,  rpm  JZf Feed:    UAAj) -c; IW        

;h:  (Ind. Reading) J^ Cutting Fluid: ^y-onnAUD   Sai.^^r Depth: .3L1&. 
Modify Good Holes Using Following Conditions: 
1001:      S^/^C/ZK, fa*/«a  SiAA    rtlTH gg * SHM-f  PcAjreß   „VSCAT 
Spindle,  rpm Q  Feed:      ///t/t/^J   
Cutting Fluid: Q^y  Depth:     (Ind.  Reading)    ^ZZZ 
Procedure: RtFAeg   deco  tiote > T/rtr/v   iats&ij.  aa&ji&  HAU tim nu&H 

L't3   AT   AeTTQrt   OP Hcce ,    Cui/^SS^L^^lmaA PC>%Jj:tCH-A*£- 
MüVts ftAOlALLy y*Q$"   f£&MbC    /je-JTiAQr   Xr/M/ü/tr   OUT 

Results:   Specimen Ho.^-/{B/£>                   Hole HI 
Surface Finish, AA   3^- Stf^X*  jjaa  
Protrusion, in.  « / "73     
Perpendiculari ty, .001 tn./gage length 

Longitudinal ,ooj^/>CiyTransverse ,&ci//sjcAf 

Flush Gage Reading, in.     üt&jS. 
Capacitance Gage Reading:    SS^J  
Depth of Scratch, in.  . o oST  

Bluing Pin Rollout 

&0% 

Air Gage Readings (.0001   in .) 
     Anaular   Posi t ion .,...„   „ 

135° 
Axial 

1   Position 0° 45° 90° 180° 225° 270° 315° 

Laattom iM   n   

ICL .11 
o   .... 

  
1           n ._._.._.. 

"'.Zc.~.. 
Q 

äL Q n fi  a      1 
I...              Jfi     . 0 Q o o      1 

Surface Finish, AA   a» - 
Protrusion, in.      ,/&& 

HQle §2 

3,8 J^aau  

Perpendicularity,   .001   In./gage  length 
Longitudinal .ga?/v7C.»rransverse   .MS//A/CJ* 

Flush Gage Reading,''in. .QO&. 
Capacitance Gage Reading: i O TO 
Depth of   Scratch,   in. • AoJ!' 

Bluing Pin Rollout 

3o9\ 

A_ r Gage Readings 
Angular Posit 

(.0001   it 
ion 

111 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    1 

1  Bottom ^1 
1            n   

'  o  ö""" ' o "o 
1               *x 

o 1               «k o O    _ O      i 
1.           #5 _Ci._ Q , a 0 o . Q Q o   1 
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EFFECTS OF HOLE  QUALITY 

Test Series        / /        Quality Variable      ÖCAArcl/VtTS - /Ix/AL. 

Produce Good Hole Using  Following Conditions: 
Toofsl    12 Centerdrlll;   fgT??  In.  pilot drill; Group  1,  Omark Drill  Reamer  (TLDZO'JOARI-S) 

Spindle,  rpm       3ZS   Feed:    //AAJJ -<? 
Depth:     (Ind.  Readi Cutting Fluid:    J^nnAJlD   SoLis^r &L2*. 

Modify Good Holes Using Following Conditions: 
Tool:      ^^fty/j^    fie A/«ft  /fA/L    WTH GQ* SHf\W   pQtrtTSli   UVSCAT 
Spindle,   rpm Q  Feed:      //AA/J)  
Cutting Fluid: DAy  Depth:      (Ind.   Reading)    "^ZZH 
Procedure: fttFA*i Gee/3   /ietc ßTsf&v (NSG/JT   GusJUatä. 8AR n^o Te^H 

Results:        Specimen No.   3Dj "T 
Surface Finish, AA        3^-3fl jU.$& 
Protrusion,   in.  %/&& 

Hole #1 

PerpendicuIari ty^ .001 in./gage length  ' 
Long i tudinal ^)ga^/vfay Transverse ■ Cc l/w<zy 

Flush Gage Reading, In.     ,CC1- 
Capacitance Gage Reading:   jp^  
Depth of Scratch, in.     ,ao 7  

Bluing Pin Rollout 

8o^ 

Ai r Gage Readings (.0001 in .) 
Anaular Posit Ion 

| Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° i 

Botrom #1   
1         n 

"ZCL'SZ' 

  n „_ 

....&. .... 
Q 

i     «i. a o o p o       1 
1         is Q O . a  . 9 C     . o      1 

Surface Finish, AA 
Protrusion, In. 

«te-^g   ^Ld- 
.Hole HI 

JTQ 
Perpendicularity,   .001   in./gage length 

Long itudlnaLflo/y/^C» Transverse    coi/zvcJ* 
Flush Gage Reading,   in. «QggL  
Capacitance Gage Reading: "    35^*7 
Depth of Scratch,   In. . gc 7  

Air Gage Readings   (.0001 
Angular Position 

in.) 

Bluing Pin Rollout 

1*% 

\     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° | 

1 Bottom iCl 
1    n   

_ . ,,_ .. 
<5 

1          *' 
o "Ö    ' 1         lit 6 C *          li 

1     #5 , ,0 Q a '.? (7 (3 .,, .ff  .... <P             1 
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EFFECTS OF HOLE QUALITY 

Test Scries        / /        Quality Variable      ScAAT^rtC S, - A A/AL  

Produce Good Hole Using  Following Conditions: 
Tools:    12 Centerdrill;   ]S/(>k  \n,  pilot drill; Group 1,  Omark Drill  Reamer (TL020««OAR1-5) 
sPind,e.  rPm       3JLZ ^  ^ed:   //AAJJ -<?.SIW  
Cutting Fluid:    ^rn/iJi/MiO   ^Sü^^r DePth:     Qnd.  Reading)     /.9SZ 

Modify Good Holes Using Following Conditions: 
1001:    ^fc/zK HcA/nci SfAA  rttrti OP"Stifr'-t' fe/rtiea //VSCAT 
Spindle,  rpm Q Feed: 

ORP 
Feed:    //Artj? I     . 
Depth:     (Ind.   Reading) Cutting Fluid:  _    

Procedure:        fttrAH gggfl    /iC^C fT/Yf'/Y    {(VSeKT    Ankt^'Q   8AR   t\*0  tüHSJ* 

Affl^g" rtAn/ALLY tos" fTMerrt   AernA^r xr/MiüHr OUT 

Results:   Specimen No 
Surface Finish, AA 
Protrusion, in 

^2JL      •   Hole n 
«?0 T^O /< ItTr  

in./gagi 

Bluing Pin Rollout 

Perpendiculari ty, .001 in./gage length 
Long i tudi nal „^//^yejjYansverse .Co l/stl/CH 

Flush Gage Reading, in.    , Co / _____ 
Capacitance Gage Reading: 
Depth of Scratch, in. 

37? BOYo 
.oS- 

Ai r Gage Readings (.0001   ir .) 
   AnaulaiL Posit ion 

1    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 —   
1            n 

" o~ ~ö~ 1           *"* 
O 

*u o ö C2__ ^>       1 
\     -  « e> Ü <? i?     . w>        1 

^r~ IS i* **. 
Hole #2 

Surface Finish, AA 
Protrusion, in.  y / T7       _______ 
Perpendicularity, .001 in./gage length 

Longl tudlnal.QQ//»t(;,» Transverse .00///*c* 
Flush Gage Reading, in.    *OOl  
Capacitance Gage Reading:   "^g1^  
Depth of Scratch, in.  . Go?  

Bluing Pin Rollout 

70S 

Air Gaqe'Readings 
Angular Posit 

(.0001   in.) 
ion 

I    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

. BoUomJÜ  
...  

.....__,. ... "e "' "~o*" 1           ** 
"6  V 1         äk "    fl ß C 

\              §5 0 +/3.ar ± 1 f / .+ Ö -.5 4-0.^ -fff 5" t  /        1 
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EFFECTS OF HOLE QUALITY 

TestSerlc        / /        Qual i ty Vat iable       Ö<iR/\TCHeb> - Aä/AL* 

Producn Good Hole Using Following Conditions: 
Tools:    n Centerdrill;  19/6'»  \n.  pilot drill; Group 1, Omark Drill  Reamer (TL020'iOARl-5) 
Spindle,  rpm       3^$      Feed:    /faw -Q.^IW  
Cutting Fluid;    ^y-r.iMiAtin   Sr>±ur~r Depth:     (Ind.   Reading)     /.9S2. 

Modify Good Holes Using Following Conditions; 
1001:     ^f^c-ZAt. duu&IL s***   luizk   g<J*s//A/:/- esuMZ&O. UXJL£&Z.  
Spindle,   rpm Q \  r'eed:     /JAA/J}  
Cutting  Fluid; p^y  Depth:     (Ind.   Reading)    ~  
Procedure:       RtvAK deed    /ietC ßT/rert    /HSGrtT    &CJUa£&   BAR   n^ö  TQ^H 

L'f3   AT    AoTTürt    QP Hfii-e >    QjUGZ&.Jte.'CxVJ-AR POUS'CH-Axä- 

Results;        Specimen No. ^-ß IT                  Hole #1 
Surface Finish, AA       SS -42+*- &&  
Protrusion,   in.      _ .,    
Perpendicularity,   .001   In./gage  length 

Longitudinal x>ai//MHTransverse .poiAtjcJ* 
Flush Gage Reading, 'in.        ,£DO^  
Capacitance Gage Reading: |j 7/  
Depth of Scratch,   in. KöA Jl£i 

Bluing Pin  Rollout 

80% 

Ai r Gage Readings (.0001   in .) 
i 

Annular  Posit on 
1     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

j   Bottom #1   
1            n 

„„ 1                #3 ._ .__ 
'ZZö''.. 
.... a... 

ML 0 e> o A       ! 
1, .  15 6 O .  a -O  Ä , 9 

Surface Finish, AA 
Protrusion,  in. 

Hole U 

.170  
in./gage  length Perpendicularity,   .001 

Lonqitudinal./^^/je^ Transverse  .OO^/'/AJCM 
Flush Gage Reading,   inT        , oo2)  
Capacitance Gage Reading; 3 75" 
Depth of Scratch,,  in.     , &&&  

Air Gage Readings  (.0001   in.) 

Bluing Pin  Rollout 

90% 

Angul ar Posit ion 
|     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1           n   

O ' O 
1                n 

 ö" '   o 
..„._ 

1                A A fl ö     ! 
1             #5 O O 0 O O.     . Q a c     1 
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EFFECTS OF HOLE QUALITY 

Test  Series        / /        Quality Variable       ÖCKATCHCs — A/./AL. 

Produce Good Hole Using Following Conditions: 
Tools:    #2 Centerdrill;   19/6^  in^ pilot drill; Group 1, Omark Drill  Reamer  (TLD2(MAR1-5) 
Spindle,  rptn       3ZS   Feed:    UAAA -si.rTPAi  
Cutting Fluid;    ^^nnAku   S'nz.^^r Depth:     (Ind.  Reading)     /.9S2. 

Modify Good Holes Using Following Conditions: 
To0':      ^/^fcy/t^    fictortCi   SfAA    VW77/    60l£u.'■■'■''   Po^re/i  ,;VSC*T  
Spindle,   rpm Q  Feed:      /^AA/JJ  
Cutting Fluid: Qfjy  Depth:     (Ind.   Reading)    ZZZHIZIZZZ 

Procedure:        ßtFAH GMQ    rtGT fT/re/V    (tVSG/iT    ArKitä   fiAR   (W  TQ^H 

Results:        Specimen No.vCC-^fi                   Hole #1 
Surface Finish, AA      ^G-S'O A^L.  ^.^  

nz. Protrusion,  In. ____ _    _  
Perpendicularity,   .001   in./gage  length 

Longitudinal .Afta/^e**Transverse .c>o2.//i9C/i 
Flush Gage Reading, in.    ,£>£>^-       
Capacitance Gage Reading:  3£>2-  
Depth of Scratch, in.  .coS"  

Bluing Pin Rollout 

Air Gage Readings (.0001 ir .) 
Annular Posit on 

1  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

(Bottom §\    ~ 

0 

1     ,   n 

0 .  \ 

1      n -____. 
""0" 1        ML Q ö <? c      \ 

L..     is, . O C? o a .Q     . 0      \ 

Surface Finish, AA 
Protrusion, in, 

Hole 11 

„ t/^g  
Perpendicularity, .001 in./gage length 

Longitudinal ^v3/>yc»Tr ans verse .oe>l ///JC/J 
Flush Gage Reading,^in.      00^  
Capacitance Gage Reading:    .^ 73  
Depth of Scratch, in.  , 0Q ^—  

Bluing Pin Rollout 

e>o% 

r 

A r Gage Readings (.0001 in.) 
Angular Position 

i  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bnftom /Cl 

1      n   

" O" 
. .^ _ 

"cT I      n 
 Ö" ' "h ' 1      M O Ö 0  ! 

1 .   #5 0 0 0 0 e. . 0 Q 0  1 
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EFFECTS OF  HOLE  QUALITY 

Test  Series        / /        Quality Variable       ÖC^ATc;/^^^ - A A/AC  

Produce Good Hole Using Following Conditions: 
Tools:    #2 Centerdrill;   \S/M  \n.   pilot drill;  Group 1,  Omark Drill  Reamer  (TL020'«OARl-5) 
Spindle,  rpm       3ZS m  Feed:   //AA'A ~S->. S IW  

(Ind.   Reading)     /., Cutting Fluid:    ^^ÄHü   SoMfrtr Depth: &1Z. 
Modify Good Holes Using Following Conditions: 
Too,:     Ss<ro/AC    At&^r.   /RA*   w/r//    CO* SHfKi'.f  Po,AjTen  »VSCALT  
Spindle,   rpm Q  Feed:      /JAA/D  
Cutting Fluid: Q&f  Depth:     (Ind.   Reading)    HHZHHIIIIZ 
Procedure:        ({^A^ GQGQ    /ietC fTrte/Y    /{VSetiT    An/t/^C*   8AR   1^0  IV'SM 

Results:        Specimen No. ^/^ 3 7". Hole #1 
Surface Finish, AA       ^S"-**? AL*^  
Protrusion,   in.   . / T/  
Perpendiculari ty,   .001   in./gage  length 

Longi tudina 1 toxfacM  Transverse .OCX/ZS/CJ* 

Flush Gage Reading,   in. . QQZ.  
Capacitance Gage Reading:       ^ JO  
Depth of Scratch,   in. , co(^  

Bluing Pin  Rollout 

fo^Z, 

Ai r Gage Readings (.0001   ir .) 
Anoular  Posit ion 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

LBüttom l\   
.   n 

Zc.Z 
 O—  

\           n 
~o ~ .7.40"... 

0 
1                     HU 0 0 

0     . 
O 

\     «5   . Q 0 0 0     1 

Surface Finish, AA 
Protrusion, in. 

Hole HI 
ZS-^S^^r^ 

\   in./g Perpendicularity, .001 in./gage length 
Longitudinal .^:L/VA.>Transverse .QQ^/AJCH 

Flush Gage Reading, in.     . 00 2.   
Capacitance Gage Reading:   jJÄO 
Depth of Scratch, in.   ■ ooS"  

Bluing Pin Rollout 

?^7o 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

\ 

I     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315° 

1                HI   

T " Ö ß 
1            n ,„_... 

"b 1                ik Q o Q 
1            IS 0 0 Q 6 0 Q Q Q      1 
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EFFECTS OF HOLE QUALITY 

Test  Series        / /        Quality Variable      ÖCKATCrtC^ - A**AL*  

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;   \3/f>k   \n.  pilot drill;  Group 1,  Omark Drill   Reamer  (TL020'»OAR1-5) 
Spindle,  rpm       3ZS   Feed:    //4A7) -*.S TP*1 

Depth:     (Ind.   Reading)_22] Cutting Fluid:    &rr>nnAJlD   Sa^u^r &ZZ. 
Modify Good Holes Using Following Conditions: 
Tool:       v5/V!rc//<<.     At*j*,<^   StA<     w/r/V     fkO* SHAM   Pa/AJTen   ,ys,Ser*T 
Spindle,   rpm Q  Feed:     /jAn/J)   
Cutting Fluid: /)/g /  Depth:     (Ind.   Reading) "" ~ 
Procedure: Rtrf\*\ öLCÄLfl Höte-  jTSf&A/     /AJ<ieAiT     An£,*>a    RAß    ,^0   TortH 

Move—rt/Kfi/ACLY -ecs" JTM&K  /je-TKAcr  trrtMu/tr nuT 

Results:         Specimen No 
Surface Finish, AA 
Protrusion,  in.   

4r./r.       H£ieji 

Perpendicularity, .001 in./gage length 
Longitudinal .oojL^jj^Transverse .ooZ^/jjuc-ft 

Flush Gage Reading, in.    .Q^.*^    /       ^ 
Capacitance Gage Reading:    sTS' 
Depth of Scratch, in.  . cc 7  

Bluing Pin Rollout 

7*9' 

Air Gage Readings (.0001   in .) 
Annular   Posit ion 

{     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315° 
1 

Bottom IX,-- ... 
— 1          n . 

Ö~ 
1               n 

~o~ 1             lh 0 • Ö o 
I.         15.,. 0 O Ö Q. o o 

Hole HZ 
Surface Finish, AA 
Protrusion, in. 

3.f ~ *r ^,^^ 
JA 

n./g Perpendicularity,   .001   in./gage  length 
Longitudinal ^g^^g^Transverse   .e>e3//A)C./Lf 

Flush Gage Reading,   in. , gg ^  
Capacitance Gage Reading: 3&>2-  
Depth of Scratch,   in.     . o^Cm  

Bluing Pin  Rollout 

gOfo 

A_ r Gage Readings  (.0001   ir 
Angular Position 

LL 

\     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1           n   
' 

ö ""■p '""o" 
1                 n 

" rt ~ "Ö 1                 #i| «3 0     . Ö           1 
1            ITS 9 ., 9 Q o Q.    . 0 Q 0       1 
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EFFECTS OF HOLE QUALITY 

Test  Series        / /        Quality Variable       ScRATCHeS ~ A At AL-  

Produce Good Hole Using Following Conditions: 
Tools:     n Centerdrill •   \<i/f>k  \n.   pilot drill;  Group 1, Omark Drill   Reamer  (TLDZCMARl-S) 
Spindle,  rpm  3%$  Feed:   /^A-fl -C   S TW  

(Ind.  Reading)     /., Cutting Fluid:     sSro/jflAAi?   ^jÜÄj^lXL Depth: .932. 

Modify Good Holes Using Following  Conditions: 
Tool:       ^PtrcuAL.    Af*jA/s7   /?**     w/r/y     6Ö* SHAM   PO/AJT^/J   ,yvSe/Lr 
Spindle,  rpm Q  Feed:     /JAA/D   
Cutting  Fluid: Q^y  Depth:     (Ind.  Reading)       ' 
Procedure: Rtrfii^ lean    Hot&  fT*£-A/     /Aj<iejiT    AnJC^C    ßiAß   ,1*1)   TovCH 

Results:        Specimen No.  ^.^) ^ A Hole ^1 
Surface Finish, AA      34-— ^S'/t-i^x**.  
Protrusion,   in. » / 7^ 
Perpendicularity,  ,001   in./gage  length. 

Longitudinal ^o//^CA<Transverse . o e %/JUCI-I 

Flush Gage Reading,   in. .CO 3 (_ 
Capacitance Gage Reading: 3^3  
Depth of Scratch,   in.     . ec7  

Bluing  Pin Rollout 

8of< 

Air Gage Readings (.0001 i' .) 
Anmilar Posit ion 

135° 
\    Ax i a 1 
| Position 0° 45° 90° 180° 225° 270° 315° \ 

| Bottom 11   
1    n 

Q 
1    n 

"~io ~~cr 
6 

._..©. ...1! 
«?    1 

i    uii o D o a      ! 
I «5.,.. 0 0 a O o      J Q 

Surface Finish, AA 
Protrusion,   in, 

lS-?&^ 
Hole #2 

01   in./q< Perpendicu1arity,  .001   in./gage  length 
Longitudinal^)^       Transverse   ^o///*jCH 

Flush Gage Reading,   in. «oo£.      
Capacitance Gage Reading: TftO  
Depth of Scratch,  in.      

Bluing Pin Rollout 

$0% 
6CCt 

A^ r Gaqe Readings (.0001 in.) 
Angular Position 

| Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 Bottom #1 
1          n   

"""6"" ^ 
n 

"o" 'o' "cT""" i          M . .0 ä A  1 

I          f5 0 -¥0,5 -to.f + CS fßtS 0 a 0   1 
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EFFECTS  OF HOLE QUALITY 

Test  Series        / /        Quality Variable       $CKATCHe5> - AxfAL. 

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;   19/6'«  \n.  pilot drill;  Group 1,  Omark Drill  Reamer (TLOZO'iOARI-S) 
Spindle,  rpm       3ZS   Feed:    MAAA -^.^ IPM 

:h:    (IndT Cutting Fluid:    ^rcAüA^D   So^tr^r Depth; Reading 
^ 

^i^ 
Modify Good Holes Using Following Conditions: 
To°,:     ^g^/K   ti<fii«ci /?AA   yv/ftV   iPZ£m&L fo/rtrea UVSCAT 
Spindle,  rpm 0  Feed:     /JAA/J)   
Cutting Fluid: Q^y  Depth:     (Ind.   Reading) 
Procedure: 

Results:        Specimen No.   3A^T 
Surface Finish, AA S^L^JA ■^'■■^ 
Protrusion,   In. 

Hole #1 

U&L  
Perpendicularity, .001 In./gage length 

Long i tud i naI UAJ/NCH Transverse . L&lJ/AKJi 
Flush Gage Reading, in. ,C03 
Capacitance Gage Reading: j^^fi 
Depth of Scratch, in.  ^^ ~J 

Bluing Pin Rollout 

90* 

Ai r Gage Readings (.0001 ir .) 
   Annular Posit Ion   

135° 
1 Axial 
[Position 0° 45° 90° 180' 

Laottom #1   
1    n 

~ 6 1          ^ 
ZZQSI |      fL 0 e Q 

I   « o Q <» ..Ä  . 

225° 270° 315° 

5_-J Q  I 

Hole HI 
Surface Finish, AA 
Protrusion, in. 

7~S- SS" X* ***> 
±JJ*1 
IrTTi Perpendicularity,   .001   in./gage  length 

Longitudinal   p^r)     Transverse   tüOf //oc V 
Flush Gage Reading,   in. t oQ^.  
Capacitance Gage Reading: 3$^- 
Depth of Scratch,   in.     t a ^ -7  

Bluing  Pin Rollout 

30% 

A_ r Gac Readings (.0001 ir.) 
Angular Position 

' 

1 Position 0° 45° 90° 135° 180° 225° 270', 315° 1 

Bot ram i\ 
1     #2 .. .  

i." ~~6 
1     H 

e>  ""h 1     »k r O J   ! 
1     ITS <5 c 

.. 1, «•  
^..■5 v O  1 
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EFFECTS OF HOLE QUALITY 

Test Series        / /        Quality Variable      ScAATcl/VSb - dt/AL. 

Produce Good Hole Using Following Conditions: 
Tools:    |2 Centerdrill;  l9/6<t  In.  pilot drill; Group 1, Omark Drill  Reamer  (TLDaCtOARI-S) 
Spindle,  rpm       3ZS   Feed:   /SAM -,?,$-{7VW 
Cutting Fluid:    Sj-t>nnA/lß   Scn.i/Fj*r Depth:    (Ind.  Reading)     /. 

Modify Good Holes Using Following Conditions; 
1001:      vS^^C/xt^.    A, *,*,,?  /?**    w/r/V t&LSüMl  Pe^Ajren   ,sv*<r*T  
Spindle,   rpm Q  Feed:      /JAA/J)  
Cutting Fluid: buy  Depth:     (Ind.   Reading)  
Procedure:        R^A^ G,ccn    dJU£L+J3t£&LljiUS&U    AaAaiiSL   0*0   ,tKo  TOVCH 

Results: Specimen No. 4QA-T Hole #1 
Surface Finish, AA        4c -S'O  JUU****  
Protrusion,  in. f f ^ & 
Perpendicularity,  .001 In/gage length 

Longitudinal     Q         Transverse        o 
Flush Gage Reading,   in. »QQ /  
Capacitance Gage Reading:       2.£L$ 

Depth of Scratch,   in.     . 0 e& 

Bluing Pin  Rollout 

76^. 

Air Gage Readings (.0001 ir .) 
Annular Pos 1t Ion 

|  Ax i a 1 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° j 

l_Bottom #1   

IS
J 

0 
f/V5- 

n 
o 

+ 1    . 
^ c -»-ac O + tfttr J 

o 1 L-   15 . 0 W + 1 f OS.  1 + *£  . 
Hole #2 

Surface Finish, AA 
Protrusion, In. 

36 -+S<**<**. 
>/76 

Perpendicularity, .001 in./gage length 
Longitudinal .gga^fi^Transverse   o 

Flush Gage Reading, in.   , n o I  
Capacitance Gage Reading:   3 7£. 
Depth of Scratch, in.     .&ö f  

Bluiod Pin Rollout 

70% 

A_ r Gage Readings (.0001 in.) 
Angular Posi tion 

j  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° | 

I     n   

*■>*-■ "O 
1      ^ .,__.. 

"Ä ' " ö"~' M ö O Ö 
1 ,    ITS 0 0 6 + tf.ff  Q..    . O Q 9      1 
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INSPECTION SHEETS FOR TEST SERIES 12 - CHATTER 
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EFFECTS OF HOLE QUALITY 

Test Series        /A        Quality Variable (L/HtmETi. 

Produce Good Hole Using Following Conditions; 
Tools:    HI Centerdrill;  19/61» In.  pilot drill; Group 1, Omark Drill Reamer (TLD20A0AR1-5) 
Spindle, rpm /H£  Feed:       Jj-Aüü   ~ O'S   l*l*\ 
Cutting Fluid:       STQQQ^Pft    SOuV^NT" Depth:     (Ind.  R« '       " Depth:    (Intl.  Reading) /• ^SxT 

Modify Good Holes Using Following Conditions: 
Tool:      a-FLu-re      ZJZ   SPifiAL   0<AJ   RCAMen 

in* 
DRV 

Feed;        ^uo -   O.S   ipm" 
Depth:     (Ind.  Reading)     • 

Spindle,  rpm 
Cutting Fluids 
Procedure:     ftnwftNCf   A/V    R^hiACR    tftm   tiQi.€    VHT1L   IT   OlliUF^ 

Results:        Specimen No.    3&^T Hole )IM 
Surface Finish, AA       l<S0-l3o  /*< /A/  
Protrusion,   in.  . tss 

Bluing Pin Rollout 
 liÄ  

Perpendicularity,   .001  in./gage length 
Longitudinal Q_      Transverse   , oo 

Flush Gage Reading,  in. 
Capacitance Gage Reading: 
Exit Bufr Height,  in. 

■J2£Ä_ 
ijt^h 

Jl£- 

Ai r Gage Readings (.0001 in .) 
Annul. *r Ppslt ion 

| Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

■».a~" A 1      «15- t- a +'^- ■f A *--» + a •t-«a  1 
1       ä\ u + o. fi- o + O.S t- J »- J 0 O   1 
1    A-] te S t$"f ■f-ö. 5 f O.^ t Q'S ->»• tf.i' + o.f . r o,«-! 

Hole $2 
Surface Finish, AA 
Protrusion,   in. 

O-lfci   <*-   /A/ Bluing Pin Rollout 

JAiL 
Perpendicularity,   .001  in./gage length 

Longitudinal «ooa//A<c/»Transverse     %CQsJiuck 
Flush Gage Reading,  In. 'OOA.  
Capacitance Gage Reading: 
Exit Burr Height,  in.   

üMA 

A_ r Gage Readings (.0001 in.) 
Angular Position 

1 Axial 
i Position 0° 45° 90° 135° 180° 225° 270° 315° j 

|      *2 

1      *\ 
0 1      ^ ^ i-l * / + O.G + o.tf" O to.e f 0.5" 

1        in Q Q V o O rt o 
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EFFECTS OF HOLF QUALITY 

Test Series   /A«   Quality Variable  CyArrSG, 

Produce Good Hole Using Following Conditions; 
Tools: »I  Centerdrlll; Wftk \n.  pilot drill; Group 1, Omark Drill Reamer (TUHOAOAM-S) 
Spindle, rpm  ln£  Feed:  HAtiü ' 0>S x?/*  
Cutting Fluid: SXSMüMAA     tMkXMiiJZ Depth:  (Ind. Reading)   /■ 1^0 

Modify Good Holes Using Following Conditions: 
Tool:  ^a F^rt ^M, sfiKAU flN   *-t6*efc      
Spindle, rpm  »»£  
Cutting Fluid:   o^.y  
Procedure:        Aovmtict     Pi»   §££££&    ivrt, 

Feed:     /M«00 -o, f 1**1 
Depth:    (Ind. Reading) if 

O/QT/sc-r^ rHtH   feft ,00$ " QgCffa   A»>sjp   gttfgtt, 

Results:        Specimen No.    SOf T        , 
Surface Finish, AA      /AS'- /VQ  ^MA**^ 
Protrusion,   in.  . < «yfc  

Hole #1 

Perpendicularity,   .001   in./gage length 
Long!tudinal.ojBjhjjt^Transverse ,06*. Jttjcy 

Flush Gage Reading,   in. , oo.a  
Capacitance Gage Reading: i9t  
Exit Burr Height,  in.  --  

Bluing Pin Rollout 

A! r Gage Readings (.0001   In .) 
Annular  Posit on 

1    Axial 
1  Position 0° 45° 90° 135° 180° 225° 270° 315°   j 

l_Battom #1 

**" 
1                 n 

*tt + *. + JU + 3- JLA.    . <f a. ■♦■A       1 
1                 fl k ttt a 6 *■ 1 +0.% 0 0           1 

1      111 +1* f/iS *<>.* ■t-tiS ftf.J •M 4-1,5     | 

Hole §2 
Surface Finish, AA 
Protru-Ion, In. 

&&=. I HS *M ** 
./K  

Perpendicularity,  .001  in./gage length 
Long I tud I na1.o6r//»iCM Transverse   .fiOsf^c^ 

Flush Gage Reading,'in. , 0 »a.  
Capacitance Gage Reading: tJLi»  
Exit Burr Height,  in. --  

Bluing Pin Rollout 

A_ r Gage Readings  (.0001   li 
Angular Pcs'lion 

hi 
|    Axial 
1  Position 0° 45° 90e    |    135° 180° 225° 270° 315°    j 

l 
1                If- 

+ 0.S 
**< 

0 
**<* 1-2 4-1 +3 

1           W1 0 0 ^fl.« + 0.S    \ 
\       ifl 0 O + a.Z O 0 A Ö 0        1 

1 
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EFFECTS OF HOLE QUALITY 

Test Serie*   /J_  Quality Variable CHmrtrR 
Produce Good Hole Using Following Conditions: 
ToöTsi    15 Centerdrill;   19/6<t Fn,  pilot drill; Group I, Omark Drill  Reamer (TLD20'»0AR1-5) 
Spindle, rpm f/tS  Feed: rffiNb -    0,S    Ifim 
Cutting Fluid:     ^TPaA^^C>   SOLVFAJT Depth:     (Ind.  Reading) /,9eo 

Modify Good Holes Using Following Conditions; 
Tool;     J.PLuTf S    SJÜSL    BJM     S££iß£2. 
Spindle, rpm 
Cutting Fluid7 
Procedure: 

ms j£m. 
gftV 

Aflw^^f biui ÜEbrnsü 

Feed: Hßffi  ".  g-ff 
Depth:     (Ind.  Reading) -»  
iMTö     H-Oi-tT UMTIL    (T    M rtSZS 

CQAtrHcT. THCfj    Fern    .oc&'    teirtrK   AHL MLÜ 

Results;        Specimen No.   £-&s(Lr Hole ^1 
Surface Finish, AA        10-90   Si. IKI  
Protrusion,   in.  . /7Q 

Bluing Pin Roilout 

Perpendicularity,   .001   in./gage length 
Longitudinal ,_££a^ctTransverse     « 00n/iMc/r 

Flush Gage Reading,   in. . CQJ  
Capacitance Gage Reading: | f 7 
Exit Burr Height,   in.  

Al r Gage Readings (.0001   in .) 
Annul. pr PosUJ 

90° 

on 
1    Axial 

Position 0° 45° 135° 180° 225° 270° 315°   | 

1 Bottom a\ __.._. 
1         n 
1                 ** 

*-/*£■ *A.-r ■^ t.s + /.& r / £1  11>S f •» fÄ     i 
1 iifU. o ..0     ,   .. Ttftf o t Q.X T  <*"£. -to      1 

Hole »1 
/M ~ldO     *    1AJ Surface Finish, AA 

Protrusion,  in.  «y/.^  
Perpendicularity,   .001   in./gage length 

Bluing Pin Rollout 

Longitudinal 
Flush Gage Reading 
Capacitance Gage Reading; 
Exit Burr Height,   in. 

0«///HC/f ranswerse 
9»   '"•       .gg«t 

<*!<*■ 

A_ r Gage Readings  (.0001   it 
Angular Position 

!Li 
|    Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1                n 
  

1                '* 
+ t.S HTT tk f/.ir ^-i + \ -V  l.ff -h^     L -♦a      ! 

1             15 fflS f o.* -9.c •*-£>> tT fo-ff t-tfuf ^.^ 1   r- c S   1 
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EFFECTS OF HOLE QUALITY 

Test Series  JJL Quality Variable   ChJ ^TTE^. 

Produce Good Hole Using Following Conditions: 
Tools: #2 Centerdrill; IS/S«» in. pilot drill; Group 1, Omark Drill Reamer (TLOaO'jOARl-S) 
Spindle, rpm    // fS  Feed:   HArfP - o.S If*\  
Cutting Fluid: SXJUiJUhMb   zoi-veuT Depth:  (Ind. Reading) /.'JSP 

Modify Good Holes Using Following Conditions: 
Too,:     A rt^rf   LAV    sfiteAL.     Pi*   ^CA^tg.  

IHS Spindle,  rpm 
Cutting Fluid: 
Procedure:        AoQAfJce:   Pin   *£****. 

DKY 
iN-r« 

Feed: 
Depth: 

NAH a - o.j T^^I 
(Ind.  Reading) 
gglik   IT   MAtLfS 

cifii-^cT t-rH&ti Fffü  ipes''  otiees. fir^e oit>rf«- 

Results:        Specimen No.     £^> « S 
Surface Finish, AA       Ifo- Iko   ddM^ 
Protrusion,   in.  ■ I IS 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./gage  length 
Longitudinal. ooAJoJcwTransverse ,901 L^JCH 

Flush Gage Reading^   in. . op /  
Capacitance Gage Reading: «a.a-»  
Exit Burr Height,   in.   --  

A! r Gage Readings (.0001   in .) 
 Annular Posit on 

|     Axial 
|   Position 0° 45° 90° 135° 180° 225° 270° 315° 

Rnfrnm 8\   . 
1            n 

.„ _ 1            *% 
|             Mifi -»-' + 0.S ■hi + 1 ■♦-/ -hl      \ 
1      , ,   ^ 4 ^/ *-l +0,5 9 **,% + 1     . t I      1 

Surface Finish, AA 
Protrusion, in 

. Hole n 
/IQ- lit It"-'  Bluing Pin Rollout 

Perpendicularity,   .001   in77gage length 
LongitudinaI.<m/uKf|Transverse     .66$ JitJCH 

Flush Gage Reading,   in, 
Capacitance Gage Reading: 
Exit Burr Heignt,  in. 

.00» 
JUL 

A_ r Gage Readings 
Angular Posit 

(.0001   ir 
ion 

bl 
1     Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

1                *2 

"Vi 1                ^ ----- '+7.T ^ I *** + 1 + 1 ■f Jk f 2.    1 
i        m t^.s **<$ +91* 0 Q + QiS + QtS iPJ    1 
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EFFECTS OF HOLE QUALITY 

Test Series        /<£       Quality Variable (Lj+bT7Tß 

Produce Good Hole Using Following Conditions; 
Tools:    Hl Centerdrill;  19/64 hi. pilot drill; Group 1, Omark Drill Reamer (TLD2040AM-5) 
Spindle,  rpm H IS  Feed: Utoub   —    Q,S \0(r\ 
Cutting Fluid:      STP^Drt^ a    »SQ<- ^£H Z Depth:    (Ind.  Reading) j.QJTo 

Modify Good Holes Using Following Conditions: 
Tool:    ^      J     FLurg        ^5      mi^     P//Ü   ftA^OWJ». 
Spindle, rpm 
Cutting Fluid: 
Procedure: 

JiLl 
PPy 

ftnuhüLc    e. tj MJr. 

Feed; 
Depth: 

/A/77) 

(Ind.  Reading) —~ 

itecf  UNTIL rr CWLiJt 
ooiurtiCTj    TTifM    Pgy-i-^     .öOZ» ^fSTTTi   fiuJk JMi£UL 

Hole #1 Results:   Specimen No. fiPt id ____ 
Surface Finish, AA   i^n— f 90   /<  /A/ 
Protrusion, in.   JLOL 

In./g Perpendicularity,  .001   in./gage length 
Longitudinal ,fla////£Vrransverse       O 

ng, "n. Flush Gage Reading, 
Capacitance Gage Reading: 
Exit Burr Height, in. 

00*1 
(S<H 

Bluing Pin Rollout 

Ai r Gage Readings (.0001  in •) 
.Annul »r Posit ion 

1    Axial 
|  Position 0° 45° 90° 135° 180° 225° 270° 315° 

4 
Mifi T' */ ■KDS *•/ 'Z.^ fj.^sr •ti tc, -r 
i\<* tr.J + 0,*- Q O ^1 T J —O  a     1 

Surface Finish, AA 
Protrusion, In. 

Hole n 

,uq ,  
Perpendicularity,  .001   in./gage length 

Longitudinal .^v/^r/Transverse    .Q^UIAJCH 
Flush Gage Reading, \x\. , £££ 
Capacitance Gage Reading: 
Exit Burr Height,  in. 

jaLii. 

Bluing Pin Ro]lout 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1    Axial 
1  Position 0° 45° 90° 135° 180° 225° 270° 

i 

315°    | 

1   Botfom * 

1                ^ 
1                #' 

*kS +o>f o n a d o i-O.A* ^A JT 1      ih 0 0 0 0 o O ,.    Ö ■- I Tti   w'..l 
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EFFECTS OF HOLE QUALITY 

Test Series Quality Variable     Cun-rre*. 

Produce Good Hole Using Following Conditions; 
Tools:    #2 Centerdrill;  IsTCT In. pilot drill; Group 1, Omark Drill Reamer (TLD20l»OARl-5) 
Spindle, rpm iti<  Feed:      UAtJb  -  O.S 1** 
Cutting Fluid:    jT-a/>OAiK.o     goi-t/g*/r Depth:    (Ind.  Reading) 

Modify Good Holes Using Following Conditions: 
Tool:     A   flVrg     Ltj    fftliftL   f/»J   ^Cft^f/^ 

/.15fl 

t!l$ Spindle, rpm 
Cutting Fluid 
Procedure:        Aft&adfcfi 

JgftY 
Feed:      /y^^ft - gtf IP^ 

i:    (Ind.  Reading)    —_ Depth: 

Results:        Specimen No.   SC i CT*       .     Hole ^1 
Surface Finish, AA       /<Q - tMM4ij&&.  
Protrusion,  In.  . <3| 

Bluing Pin Rollout 

Perpendicularity,   .001   In./gage length 
Long I tud I nal.dosj^jc^ Transverse .ooa.liiJCl4 

Flush Gage Reading,   In. . aoA. "Z. 
Capacitance Gage Reading: t^LSL 
Exit Burr Height,  in.  ~  

Ai r Gage Readings (.0001   in .) 
Annul »r  Posit on 

1    Axial 
|  Position 0° 45° 90° 135° 180° 225° 270° 315°   1 

Bnftnm 11    _   
1        n 
1               n 

Iff t +*. •♦'^ + /.< *i.S •t-^L f-A ö       ' f-1 
1 «ti t ^ ♦i».i fO.S + 1 ^•/.ST f-^ *A    . fl      1 

Surface Finish, AA 
Protrusion,  in. 

Hole #2 

,üi.        l ZZ 
Bluing Pin Rollout 

Perpendicularity,   .001   in./gage length 
Long I tudinal.cj^/jjMc/f Transverse   ^QI JiUCH 

Flush Gage Reading, 'in.       ,fta-L   ' 
Capacitance Gage Reading:     SüLij.  
Exit Burr Height,  in.   ^  

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1    Axial 
|  Position 0° 45° 90» 135° 180° 225° 270° 315e    | 

1               #2 

1               ** 
4-1 »K +** o ö ö « 4-0.i V/.S 

\           If 4 •H + 1 Q to.r n ^f- fff.J ^fl ?   1 
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EFFECTS OF HOLE QUALITY 

Test Series       jQ,        Quality Variable fl./ttirrrR 
Produce Good Hole Using Following Conditions: 
Tools:    |2 Centerdrill;   19755  in^ pilot drill; Group 1, Omark Drill  Reamer (TLD20'«0AR1-5) 
Spindle, rpm fits  Feed: fJ-hNt} —    q.S   lfif\ 
Cutting Fluid:     S-nogyV^ ^    S^J^ \Jf7MT Depth:     (Ind.  Reading) i.ts-p 

Modify Good Holes Using Following Conditions: 

Spindle,  rpm 
Cutting Fluid7 
Procedure: 

tux 
JiS^L 

Feed: 
Depth: (Ind.  Read Ing)        -~ 

RtHbNCt:    FitJ    ttfiOitS   iN^V    HO^e    jNJlL   'T   mM£± 

Results:        Specimen No.   SA 3T Hole «1 
Surface Finish, AA /&0 —<i>iQ    yU. /^j  
Protrusion,  In.  t'$8  
Perpendicularity,  .001   in./gage length 

Longitudinal  .00j/Aic/ransverse     . QOSJ/MC' 
Flush Gage Reading,   rn 
Capacitance Gage Reading 
Exit Burr Height,  in. 

■003 
JML. 

Bluing Pin Rollout 

Air Gage Readings (.0001   in •) 
Anauli pr Pp?'t ion 

i    Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315°   1 

Bnrrnm.lA   . 
— •-.- glu + J. ■rj_ +£,& + <a.>? +e3.S +«d.    i ip * / y / * 1 +1 •*! +1 ■*■ / 

A* tls- +,.*■ tl fl +1 -*-/•* t rr . */'<r 1 
Hole §2 

TnTA 

Surface Finish, AA 
Protrusion, in.  
Perpendicularity, .001 in./gage length 

Longitudinal »oo^^r^Transverse  C_ 
Flush Gage Reading, in.     »003.  
Capacitance Gage Reading:    J/1  
Exit Burr Height, in.  —  

Bluing Pin Rollout 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1    Axial 
1  Position 0° 45° 90° 135° 180° 225° 270° 315»    | 

1                If 
I               #1 

i-hS As ■h^S w-T fis- + !.£- fhX V-/.J- -rt.S 
1          £fr Q O a V Q V a 1    0       J 
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EFFECTS OF HOLE QUALITY 

Ten Series   /iL       Quality Variable g/^TTgg. 

Produce Good Hole Using Following Conditions: 
Tools: Hl  Centerdrill; 19/6*» in^ pilot drill; Group 1, Omark Drill Reamer (TLDaO^OARI-S) 
Spindle, rpm lllg  Feed:   HAHt)  - Q.f rPM  
Cutting Fluid:  ^roooA^o SOLV£UT Depth:  (Ind. Reading)   /.^go 

Modify Good Holes Using Following Conditions: 
Tool:   .2 FUVTZ     LM     SP,*AL.     P,*   gEftwC«- 
Spindie,  rpm tnS 
Cutting Fluid: !>*.-< 
Procedure:      ^OI/A>JCE     P/*   &£AiliA    U&IX 

Feed:       /MiJp  -  ^.f ZP** 
Depth:     (Ind.  Reading)    ~-_ 

ctAiTAcr j-r/^CN/   ^Cfo     oaf PCCPgfc   *£&   OuiCu.  

Results:        Specimen No.   kfit CB 
Surface Finish, AA       «at^p^Jiji» &Ja& 
Protrusion,   in.  ,/XJu 

Hole #1 

Perpendicularity,  .001   in./gage length 
Long itudinal.O£»A«i£*/Trans verse    . <roV//ocH 

Flush Gage Reading, 
Capacitance Gage Reading: 
Exit Burr Height,  In. 

P9*m 

Bluing Pin Rollout 

Air Gage Readings (.0001   in .) 
Anaul pr P.osiu 

90° 

on 
1    Axial 

Position 0° 45° 135° 180° 225° 270° 315° 

Ljottom #1   
1           n 
1         #1 

_.__JL 1           äJt< y/.r i-JU ^a. ^i #-A *a •*-/. 5    1 
\           ifrL 0 o 0 *e S ■i-e.S O 0 9 

Hole §2 
Surface Finish, AA   Ig Q-^JQ-«  jet A^> 
Protrusion,   in. , /fc/      * 

n./gage length 

Bluing Pin Rollout 

Perpendicularity,  .001 
Longitudinal  ^ 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,  In. 

Transverse 
,ooi 

•M °o3 L/jJCJi 

JLLk. 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    1 

1           n   
1               ** 
1               *P* + /.£ f/.S + 1 •*-/ •*- / + 1 +/.S f/.^    1 
1           Mi. ^o.J V-O.S +SIJL. f0fJ tc.f +*.f UÄ 1  -^«.^   1 
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EFFECTS OF HOLE QUALITY 

Test Series  /^L       Quality Variable (LttfimrR 
Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill; IJJTP  ffu pilot drill; Group 1, Omark Drill  Reamer (TLDZG^OARI-S) 
Spindle,  rpm JHg       Feed: j+rttJb -   QkS    IPH)  
Cutting Fluid;        TtöüfiKö     SQL VOVT Depth: ~(lnd.   Reading) f, <?.cyo 

Modify Good Holes Using Following Conditions; 
rn 

' pindie,  rpm 
Cutting FluidF 
Procedure: 

A-FLUTT    itt   £&£AL SJM RaiP)£K 
„UI.S.. 
P^y 

Feed: 
Depth: (Ind.  Reading) —- 

Results:        Specimen No.   3 A <a &                Hole #1 
Surface Finish, AA         /Qp - /.</)   ^^    /// 
Protrusion,  in.  . t&S   xJLfiLJ  
Perpendicularity,   .001   in./gage length 

Longitudinal .ooaZ/AAi/fTransverse   >COJJINCH 
h Gage Reading, in.       ,001  Flush 

Capacitance Gage Reading: 
Exit Burr Height,  in 

Bluing Pin Rollout 

Air Gage Readings (.0001   in .) 
Annul. »r  Posit on 

1    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°   | 

Bntfnm #f    . 

0~ 
1               ^ 
1               '} v q /3 Q 0 d rt Ö 

1               *l c n o o V o n ö 1               Al 
Surface Finish, AA 
Protrusion,  in. 

Hole #2 

Perpendicularity,  .001  in./gage length 
Longitudinal .tföÄ^yt/Transverse    Q_ 

Flush Gage Reading, in. tnn I  
Capacitance Gage Reading: tjg«»  
Exit Burr Height,  in.  —-  

Bluing Pin Rollout 

A r Gage Readings (.0001   In.) 
Angular Position 

|    Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1               *2 

1               ** 
tk ffl.^T l-o.iT •fo,^- to* + o S + €>,$ toz -t-Ö-J" 

1             IS O 0 Q 0 Q o v i_Q 1 
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EFFECTS OF HOLE QUALITY 

Test Series        JJj       Quality Variable 0_l44\TT£T£ 

Produce Good Hole Using Following Conditions: 
Tools:    12 Centerdrill;  19/64  hu pilot drill; Group 1, Omark Drill  Reamer  (TLD20itOARl-5) 
Spindle,  rpm ///S*  Feed: MAAjfi ~   p.S   10m  
Cutting Fluid:       STBitofhaft    SOt-UFWr Depth:     (Ind.  Reading) /.9.SP 

Modify Good Holes Using Following Conditions: 

Spindle,  rpm i ns  Feed: /M/i/A ~   ü S    lßtr\ -t, Cutting Fluidl Qßy Depth:     (Ind.  Reading)    ___„  
Procedure: abvfiVCJ?    fi/S     UeVSie*     JNTn     »DL£    UWDl ,t-    /bAMS 

coM-mc.r;   THtti    ßnnr\    .tnt"    Oeep^   A^A   üHCU  

Results:        Specimen No.   .gA^Cft Hole ^1 
Surface Finish, AA /Z«3 — //^   s^c  /A/ 
Protrusion,  in. 

Bluing Pin Rollcv ♦ 
t/JjaL 
In./gage  length Perpendicularity,   .001 

Longitudinal,ccj/y/jcrfransverse 
Flush Gage Reading,  in.            '003 
Capacitance Gage Reading:          rOySn 
Exit Burr Height,  in.  —— 

Air Gage Readings (.0001   in .) 
Anaular^Posit on 

i    Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°   | 

BnttnmJl    .   
1         n 
l           n 
1                ^ ffi'S -*-  ' + / + 1 -hi 11 + 1 tl        1 
1 ,15   . 0 0 C ö o O Q .   O       1 

Surface Finish, AA 
Protrusion,  In. 

Hole »2 
Bluing Pin Rollout 

Perpendicularity,  .001   in./gage  length 
Longitudinal,£oy^tx>Transverse    . COO/ NC* 

Flush Gage Reading/ in. . ^)o3  
Capacitance Gage Reading: , 9>?  
Exit Burr Height,  in.     

Air Gage Readings  (.0001   In.) 
Angul ar Position 

|     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    I 

j                *2 

1                n 

Täf'S ft    . i..a^ 4i t i.s •J-hS -»-,3.Js •h^ ** 
1                *5 t\ tl "»I >/ •tos ±1 + \ ^ '         s 
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INSPECTION SHEETS FOR TEST SERIES 12 - 

TEARS, LAPS, PLASTIC DEFORMATION 
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|                                      MANUFACTURING REPORT:    TAPERED HOLES 

1   Test Series       /2         Qual 1 ty Variable    f'fARS^/.APs, P^^iffc Pfru/i^o\ 
Specimen No. ^ßt/f                                                                                                        \ 

I   Hole Manufacturing Conditions and Procedures:    f/lpjt/f jReA/t Mr*Ga/rfX 
\           l/* Cu.TT£* 

1          Spindle,   rpm    ZIZO  FPM                    Feed: . OO/S   /PR 
\          Cutting  Fluid: X>*r Depth:   (1 nd.   Reading)     ( '.7jO 

Surface Finish, 
Protrusion,   in. 
Perpendicularity 

Longitudinal 
1         Flush Gage Readi 
i         Capacitance Gage 
|          Exit Burr Height 

(\A 
Hole #1 

±0 Bluing Pin 

1   in.) 

Rollout 
.ZJLH 

,   .001   i 

ng,   in. 
Reading 

,   in. 

A 

n."/ i n. 
ransverse ,r}lf^ 

.J9A 

i r Gage Readings   (.000 
Angular Position 

1    Ax i a 1 
Position 0° |  A50 90° 180° 225° 270° 1 315°    | 

Bottom /Cl 
i          n 

n .(7 /• £ \/.\ .6' l.O /.£ \/.n 
\               Hh \l O \l.S~ ix-r \j.& ij.r \L< \l.Ö 

I                           1 \          us \3.0 \j.o \i.ö \l, < [?,£> XJ.O [>/) 
i 
i                          j 

i Surfj 
Protr 
Perpe 

L 
Flush 
Capac 

ice Finish,  AA     /0C 
•usion,   in.           ,^ 

Hole n 
Bluing Pin Rollout 

in.)                                  i 

i                                                       1 

* 
1 

.ndicularity,   .001   i 

.ongitudinal   , OOf 
i Gage Reading,   in. 
itance Gage  Reading 

n./in. 
Transverse   lößi^^ 

<J9/ 

1 
1 

Exit Burr Height, in. 

A ir Gage Readings   (.0001 
Angular Position 

Ax i a 1 
Position 0° '♦S0 90° 180° 225° 270° 315° 

Bottom #1    1 
n \ 
n 3,0 3 Ö 5 A 7.Ö 3.Ö IQ 3 Ö 
»k f.O t< • ^    1 7 ? f.O 'K t\t\ 
us 1 /■r  | />    \ I'Q 1 IS \ l,lf i he 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Scries       /2 Quality Variable    TTfAWS, /APS, PtAjr/c Dfro*fit»»r*o* 
Specimen No.    SßZ C8 

Hole Manufacturing Conditions and Procedures:    //IPfjf/Pfj/i  Uhr*Bu/iT 
UP Currt* .  

Spindle,   rpm    Z1ZO  FPM 
Cutting  Fluid:      22/?r 

Feed: . OO/S'   /PX  
Depth:   (Ind.   Reading)     / 7/g> 

Surface Finish,  AA     ///- /%( 
Protrusion,   in. tSu 

Hole #1 
Bluing Pin Rollout 

PerpendicuIari ty^   .001   in./in. 
Longitudinal   i 00 f   Transverse 

Flush Gage Reading,   in.        «- / $2*0 
Capacitance  Gage  Reading       *  f fa ^ 
Exit  Burr Height,   in.      

Axial 
Position 

Bottom #1 
n 

as 

Air Gage Readings (.0001 in.) 
Angular Position 

Ai 
1±A 
L-&. 

W 

LQ 
ILS 
&&. 

90° 180° 

t 
ZJL 

At 
/^ 
XiS. 

225° 

M 22 
JJL 

270° 

+4 
t ^L 

315° 

^-O. 
ii-fi. 

Surface Finish, AA 
Protrusion,   in. 

9a- ?Q 
Hole $1 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal t QOl  Transverse   »Pßßj^T 

Flush Gage Reading,   in. « ÖO X.  
Capacitance Gage Reading        . / y jL 
Exit  Burr Height,   in.      

Air Gage Readings   (.0001   in.) 
Angular Position 

1    Ax i a 1 
Position 0° W 90° 180° 225° 270° 315°    i 

Bottom #1 
i           n 

n • 5^ 'i ./5 .n .A 1,0 i.ß 
«k /.« ib ? nf in tö i,o Y-A" 

i           us ^./5 3-o 5-(7 l<f .?. 0 2.0 y,ö 
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MANUFACTURING RtPORT:    TAPERED HOLES 

Tc 
Sp 

st Series       /, 
ecimen No.  UM 

2 QUA 1 i ty Vnr i «M e    TfAt^ /.Afis, P*.*ir/c DetM/yir*** 

4J4 C 
Hole Mflnufactur inq  Conditions And Procedures:    /^f flfVf /?4fiffi MjlM $#*!r 

Spindle,   rpm    Z IZö  FPAj 
Cut tint) Fluid:      Z>/tr 

Feed;    .O O/S   /PK  
Depth: (ind. Rendiinjl /.7/0 

Surface Finish, AA 
Protrusion, in. 

f3'f-2- 
Hole #1 

Liyi"g Pi" Rollout 

Perpendicular i tyi .001 i n./i n, 
Longitudinal f%       Transverse. 0(%f 

Flush Gage Road inq, in.   « ö öJf'  
Capacitance Gaqe Readinq   jjjfj. 
Exit Burr Height, in.   

Axial 
Position 

Bottom 11 
#2 

# 
KS 

Air Cage Readings   (.0001   In.) 
Angular Posi tIon 

0° 

i 

u« 

iz: 

90c 

/'^    1/ 

180° 

S 

225° 

äE nz: 

270° 

-a: 
z^L 

315° 

zr: 
A-4 ZuC 

Surface Finish,  AA    /$%' 110 
Protrusion,   In. 

Hole 12 

10 %~ i Bluinq Pin Rollout 

Perpendicular I ty"! .001 in./in. 
Longitudinal  fi      Transverse 0 

Flush Gaqe Reading, in.   , Q Q^  
Capacitance Gaqe Reading 
Exi t Burr Height, in. 

./9y 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom .(M 
n 
P 
#5 

o" 

I E 
LS- 

w 

1JL 
iuflL 

90° 180° ^•JC" 25* 

i 
270° 

73: 

315° 

S 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       /2 
Specimen No.  yfcCß 

Qual ity Variable   ffAKS, /.APs, Pttsr/c Perot/jtrfQ* 

Hole Manufacturing  Conditions and Procedures:    /^f?SA R&Afi Mr*Bu/iT 
& Currffi  

Spindle,  rpm    Z7ZÖ  fiPM 
Cutting Fluid:      2^/fy 

Feed: . OO/S"   /PR  
Depth:   (Ind.   Reading)      /.7jO 

Surface Finish,  AA     jy. C& 
Protrusion,   in. / JLj-fa 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal /^^s"Transverse ,0C>I 

Flush Gage Reading,   in.       , ppl  
Capacitance Gage Reading        7/^6 
Exit Burr Height,   in.      

A \ r Gage 
Angu 

Readings   (.0001 
ar Position 

in.) 

|    Axial 
Position 0° W 90° 180° 225° 270° 315° 

Bottom #1 
1          n 

1          #3 ,/? .$ .5 /Ö f/e .O .S) 
A L'ti .o .$ /•O .o ,o '<L us & Ö 3.Ö 1* j.e %.!>- rf,,r br 

Surface Finish,  AA      7g »   yi' 
Protrusion,   in. tJll3 

Hole §1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal      fö     Transverse    QQj 

Flush Gage Reading,   in.       , CGS~  
Capacitance Gage Reading        , XO(e 
Exit Burr Height,   in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
 n_ 
 n 

#5 i 
UCL a. 

i»5e 

L^ 

90° 

£2: 

180° 

^2_ 

225* 

£ 

270° 

JCL 

315e 

% 3 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries       /2 Quality Variable    ffAlfS, /.Afs, Pmsr/c Dfra*tfAr*e* 
Specimen No.  ^y//f 

Hole Manufacturing Conditions and Procedures:    /^f/»fyf /^VyA Mr*BUMT 

46t Carrrx  

Spindle,   rpm     Z1ZO   FPM 
Cutting  Fluid:      Z>*y 

Feed: . OOjf   /PR  
Depth:   (Ind.   Reading)     /.7/0 

Surface Finish, AA ^Q 
Protrusion,   in. . XH- 7 

Hole #1 
Bluing Pin Rollout 

i—* 

Perpendicularity, .001 in./in. 
Longitudinal ^Q/.S"Transverse O 

Flush Gage Reading, in.    » Q  
Capacitance Gage Reading 
Exit Burr Height, in. 

r m. 

Axial 
Posi tion 

Bottom #1 
n 

US 

Air Gage Readings (.0001 in.) 
Angular Position  

A4- 

^5° 

zz 
L^ 
UL 

90° 

TZ 
^s:. 
UL 

180C 

E 
ZS 

225c 270° 

HI 
tjQ 

yjL 

315C 

zz: 
Hole #2 

Surface Finish,  AA      f Q Q - /Q^  
Protrusion,   in.  . /^j  

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal \O01    Transverse   • CÜJL 

Flush Gage Reading,   in. / ^  
Capacitance Gage Reading     . XCtf 
Exit Burr Height,   in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

#5 ZZZL 

w 

IM. 

t i 

90° 

% 

I80e 

14. 
-i-L  

225° 270° 315c 

Z2: 
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MANUFACTURING REPORT:    TAPERED HOLES 

Te 
Spe 

st  Series       /„? 
ecimen No. ffi/L t 

Quality Variable    ffAt&jlAfis, Pt.*ir/c Psfet/jtr*«* 

Hole Manufacturing Conditions and Procedures:    /^fff/t RtT/f/i  Mr*Btt/iT 

4? CurrfX  

Spindle,   rpm    Z7ZÖ  FPM 
Cutting Fluid;      Z>J?r 

Feed: . OO/S'   /PR  
Depth:   (Ind.   Reading)      /,7fO 

Surface Finish, AA 
Protrusion,   in. 

Hole #1 
Bluing Pin Rollout 

JdO. 
Perpendicularity,   .001   in./in. 

Longitudinal  . ^g /     Transverse ■ pQC* 
Flush Gage Reading,   in.     ^ , o o 3  
Capacitance Gage  Reading - / .yy  
Exit  Burr Height,   in.      

Axial 
Position 

Bottom 0t 

XL. 

n 

Air Gage  Readings   (.0001   in.) 
Angular  Position 

0° 

JL£ 
l£- 
L£- 

i«5c 

^£ 

90° 

2J- 
^A. 

180° 

1.0 

Xal 

225° 

AJC 
^4 
LuC 

270° 

^i. 

^s: 

315° 

JZJL 
IJ2- 
LJL 

Surface Finish, AA 
Protrusion,   in. 

fo - Z£ 
Hole #2 

AUL 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal / fit j/L Transverse   / C$0 f 

Flush Gage Reading,   in.        . 0£) f  
Capacitance Gage Reading , / "jy  
Exit  Burr Height,   in.      

Air Gage Readings  (.0001   In.) 
Angular Position 

j    Axial 
Position 0° l»50 90° 180° 225° 270° 315° 

Bottom #1 
!          n 
\            K} -^ I.Ö /Y5 /■ C -i / ^ I.S* 

ah t.o f  < '.i- i.<r ,£ h^ /U- 
us 1 Q /(? IX 1* hi I'f 1*0 
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1                                       MANUFACTURING  REPORT:    TAPERED HOLES 

|    Test  Se 
i    Specime 

Hole Mci 

r 1 es       (2         Qua 1 i ty Var i ab 1 e    UAU, lAPs, Ä*0r/c DfrUk/nrrvh 
n No.  y^/ 

nufacturing Conditions  and  Procedures:    f/l ff/t/Vf/fst   U)r* BUUT\ 

Currf*                                                                                                          \ 
k 
i 

j |           Spindle,   rpm    Z1ZO   FPM                      Feed:          .OO/S   /P/i                      \ 
Cutt ing Fluid: X>*r 0c pth:   (Ind.   Reading) <7^       | "" 

Surface Finish, 
i           Protrusion,   in. 
i          Perpendicularity 
|                 Long!tudinal | 
j          Flush Gage Readi 
1          Capacitance Gage 

Exit Burr Height 

Hole #1 
AA        Jk'12. Bluing  Pin 

1   in.) 

Rollout 
j .JLJL1 

! 

I 

,   .001   in./in. 
OOCt^ Transverse   .pc^l 
nq,   in.            O 
Reading        , ^^t 7 

.   in. 

Air Gage Readings  (.000 
Angular Position 

\    Axial 
Position j       0° kS0 90° 180° 225° 1   270° 315°  J 

Bottom #1 
i           n w& \           *} \l.c Vic ?^ ■<'->- 

\ir.o J'^ 
i \           M |7/7 J.? LQ V- f 7.S \c.o \Lß   \ 15 W.-r \ll.C un \n.o l^.^» \I0.0 \k o   j i ■ 

1 i Surface Finish, /> 
Protrusion,  in. 
Perpendiculari ty, 

Longitudinal 
Flush Gage Readin 
Capaci tance Gage 
Exit Burr Height, 

Hole #2 
A       100- fOA Bluing  Pin Rollout  1 

in.) 

i 
' .001   i 

toaM- 
g,   in. 
Reading 

in. 

n./in. 
Transverse  , Q02~ 

./9J 

Air Gage Readings  (.0001 
Angular Position 

Ax i a 1 
Position 0° W 90° 180° 225° 270° 315°    j 

Bottom ^1 
#2    j 
#3   \ t$ Cn -i.o t^ f-C   i 4^ / .O 
A $ o 7. ö CT <r <? h'J      1 ?.£> f.r 
*5   1 H 0    \ no  1 tf    1 7<e 1 v.r 1 i.r 1 y(r 
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1                                         MANUFACTURING  REPORT:     TAPERED HOLES 

1    Tost   Series       /2         Qual I ty Variable    ffAt&tlArSj Pttsr/c P*ro*wr*«A 
1    Specimen No. ^J? 1 jft 

Mole  Manufacturing Conditions  and   Procedures;    //f ^/Vf ^V/f/*  Mr^ 0^MT\ 

£/* Currf*                                                                                                          \ 

\           Spindle,   rpm    ,2720  pprf                      Feed:          . OO/S   /PK                       \ 
Cut t ing  Fluid: D/tr De pth:   (Ind.   Reading)      / <7/o    i 

j                                                                                  Hole  n 
|          Surface Finish, AA        /C S    ' J Q X 
|            Protrusion,    in.             / / 7^ 

Perpendicularity,   .001    in./in. 
j                  Longitudinal/^ /      Transverse  > CC 7-^ 
1           Flush  Gage   Reading,   in.          ,  Q {   ( 
\          Capacitance Gage Reading            J A7 

Bluing  Pin 

1   in.) 

Rollout  1 

j           Ex i t   Burr  He ighl ,    in. 

Air  Gage   Readings   (.000 
Anyulor  Pos i t ion 

i    Axial 
Position |       0° ^5° 

i 

90° 180° 225° 270° 315° 

Bottom /M 
i            n 

*} \j2. D \j?f<r \f?-C' //^ \tt 0 \/l.C ///I 
nk 1 ?./> 1   f.0 / c *./> 1 cc j.r ik.r 

1               *5 1   .f) LAS- 1 . ^ _ . ^ 1 A^? \ ,0 >& 
• 

Surface Finish, t 
1          Protrusion,   in. 

Hole n 

.22 i 
Bluing  Pin   Rollout 

in.)                                     | 

Perpendicularity, 
Longitudinal 

Flush Gage  Readin 
Capacitance Gage 

I           Exi t  Burr  Height, 

.001    in./in. 
f)      Transverse  iC^2- 

9,   in-         l CC/ 
Reading       f/^A 

in. 

Air Gage  Readings   (.0001 
Angular Position 

Ax i a 1 
Position 0° 1*5° 90° 180° 225° 270°   | 315°    | 

Bottom #1    1 
*2   i 

*} i'^ i? I3.Ö ?'? Xe AZQ ^•iT »k i 6 V.n (O'Q  1 ^£>   1 Iv" ?. 5 .(2? 
us l fin *o. o   1 k't \ /.^   1 •ü" 1 A^ ^tf | 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Test  Series       j2 Quality Variable    ffAtS, ZAfs, PtAsr/c Dere+tfAr** 
Specimen No.  $£[ C f" 

Hole  Manufacturing  Conditions  and  Procedures:    f/l Ff/f JPfjfi   Ulr* BtftT 

tff CUJCDUL .  

Spindle,   rpm    ZIZO   FPM 
Cutting  Fluid:      £?/tr  

Feed: OO/S   /PX 
Depth:   (Ind.   Reading)      /.7/0 

Surface  Finish,  AA 
Protrusion,   in. 

Hole  ^1 

■ no 
Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Lonqitudinal   ,CC}1    Transverse , ^^i^^ 

Flush Gage  Readincj,   in. Q   
Capacitance Gage  Reading t'LLJ 
Exi t  Burr Height,   in. 

Ax i a I 
Posi t ion 

Bottom #1 
#2 
n 

TTT 
^5 

Air  Gage  Readings   (.0001   in.) 
Angular  Pos i t ion 

0° 

Tii^ 
T 

^ 

UL 
C 

90° 

11 

180° 

AC 
Jw- , s 

225° 

J^i t 
270° 

1<& 

Us- 

315° 

z^: 
ATL 

XL 
Hole HI 

Surface Finish,  AA /tf^• / OS" 
Protrusion,   in. .  JLJ/ 

Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,003-   Transverse  > QCCJ 

Flush Gage Reading,   in. . &  
Capacitance Gage Reading       j / ^^ 
Exit  Burr Height,   in.      

Air Gage Readings   (.0001   in.) 
Angular  Position 

Axial 
Position 

I 
0° w 90° 180° 225° 270° 315° 

Bottom #1 
1           n 

n s< /.? /•C /v1" f-C f.c a.s 
tth hc ,<r .s" / > !•$ ä r tc 
its V. ^ ( O t.<? )c *< / 0 i-r 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test  Scries     J2 Qua 1 i ty Variable    TlFA^S^JAPs, P*.4Jnc DeroA/jAT*** 
Specimen  No.  JJJ93 f 

Hole  Manufacturing  Conditions  and  Procedures:    /^f /»/yf PiT/f/i  Mr* BUM T 

4' Currffi  

Spindle,   rpm    ZlZö  FPM 
Cutting  Fluid:      j?/»/ 

Feed: . OO/S"   /PK  
Depth:   (Ind.   Reading)      / 7/0 

Surface  Finish,  AA 
Protrusion,   in. ,   Xtf-l 

Hole  n 
/YQ- (Y\'  Bluing Pin Rolloüt 

Perpendicularity,   .001   in./in. 
Longitudinal      Q       Transverse ,CC ^ 

Flush Gage Reading,   in.        , cQl    _ 
Capacitance  Gage  Dcading           * 22-^ 
Exit   Burr Height,   in,      

Axial 
Posi tion 

Bottom #1 
n 
n 
7F 
n 

Air Gage Readings (.0001 in.) 
Angular Position 

0° 

JLL 
J-^ 
AX 

W 

TE. 
LH. 

90° 

ZE 
.5 

180° 

zz 
IA. 

225c 270° 

22 
± 

T~ö 
J-Z- 

315c 

ZJL 
l^CL 
L*. 

Surface Finish, AA 
Protrusion,   in. ,  JL3 ^ 

Hole n 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal     ,£}     Transverse   'QQ( 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exi t  Burr Height,   in. 

o  as: 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Posi tion 

Bottom #1 
 n_ 
 n 

#5 
Ma. 

W 90° 

. s 
LJ2-. 

180° 225° 270e 
315° 
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INSPECTION SHEETS FOR TEST SERIES 17 - OVALITY 
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MANUFACTURING REPORT:    TAPERED HOLES 

/7 Qual ity VariabJe     OrAAtTf 
2MJS. 

Test Series 
Specimen No. 

Hole Manufacturing Conditions and Procedures:   7/9fi£/?&eAf U&TH WSfS? 
^&/1*rA fas H/Ä).T4rrr*'r£r*tce.  B*c* OU-T SzäamäZJJkis&a. 

Td, 

Spindle, rpm    j^J^jP 
Cutting Fluid:  TP^g y 

Feed:  . -gQ/f  . 
Depth: (Ind. Reading) /tzo 

Hole II 
Surface  Finish,  AA      
Protrusion,   in. /^ 'j 

/a,IT 

Perpendicularity, .001 in./in. 
Longitudinal Q       Transverse ^ poX. 

Flush Gage Reading, in.  - tf Q jL  
Capacitance Gage Reading  J&J 
Exit Burr Height, in.   

-f 

81uing  Pin  Rollout 

G"> 

j/^;r Axial 
Pos i tion 

Bot torn 
n 
n 
Hk 
.*5 

Aii   Gage  Readings   (.0001   \T\.\ 
Angular  Posi t ion 

'Ce    -7.0 
2LJ1. 
UL 
UL 
4_ji 

W 

:c 
/AJL 
lls±. 

90° 

-JdL 
H.o 

/o-O 
LLJL 
/l-Q 

180° 

■AJ7_ •/cc 
J'Q 

^- 

225° 

SZ 
2J2L 

/£l£. 
MM. 

270° 

-4^ 
O^L 

315° 

^2. 

JT^" 
/■?'^ 

AA 

53 
Hole #2 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 In./in. 

Longitudinal /_£££j^"Transverse , oO j. 
Flush Gage Reading, in. - »$0, 
Capacitance Gage Read ng J f 
Exit Burr Height, in. 

Bluing Pin Rollout 

£ 
3/?/: fi Air Gage Readings (.0001 in.) 

Angular Position- 

Axial 
Posi tion 

Dot torn ll\ 
 n_ 
 #3 

E 
us 

JuJL 

i 

^5° 

111. 

i 13- 
i;.o 

90° 

zL2X 
180° 

Co 
T~dr 

.f. a 

225° 270° 

tl(<p , 

315° 

00 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Scries       /7 Qual ity VariabJe     QrAAtTf  
Specimen No. ^ti f 17 ~        ----- ~~ ... 

HolcMdnufjctur incj Conditions and Procedures:   7^fi£fi^/M UbTH OtB^ 

Spindle,   rpm £6Q Feed: .OG/f        
Cutting Fluid:      "jPig p Depth:    (Ind.   Reading)      /,/3Q 

Surface Finish,  AA 
Protrusion,   in. I j?_f 

Hole #1 

Perpendicularity,   .001   in./in. 
Longitudinal     0        Transverse , Qo^L 

Flush Gage Reading,   in. £  
Capocitoncc  Gage Reading      .//j^"  
Exit   Burr Height,   in.       

^ i 
Bluing Pin  Rollout 

is' 

f/r/frJ Air Gage Rcadings   (.0001   in.) 
Angola.'  i'ositiop 

Surface Finish,  AA 
Protrusion,   in.        fi>c. 

Hole tl 

Perpendicularity,   .001   in./in. 
Longitudinal  fQo/   Transverse       0 

Flush Gage  Reading,   in.     ^ Q0\  
Capacitance  Gage Reading    2 /2* 
Exi t  Burr Height,   in. 

i,ti> 

Bluing Pin  Rollout 

f/f/jij 
Air Gage Roadings (.0001 in.)' 

Angular Position- 

Axial 
Posi t ion 

Bottom //I 
n 
n 

ML 
us 

-AJL 
uJL 

ÜL 

W 

£2 

22; 
4. 
ul 

90° 

<  J 
juM. 
m a 

180° 

ZCL 
3.Q 

M 

225° 

2J2. 
SLJ2- 

IüJJSL 

270° 

>?,0 

WL i IJL 

315° 

iLZ. 
ijl 
1 .; 

f<P'Ü 
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|                                       MANUFACTURING REPORT:    TAPERED HOLES 
•^ 

1   Test Scries       /7         Quality Variable    O^JLiTf 
Specimen No. If/i i~J?iL 

Hole Manufacturing Conditions and Procedures:   7/tP£/?J?eA* W^ru (Mtttq* 

\          Spir 
Cut 

Curr^cTifigA&**€*.  /¥*yt  t.M>7    A»»   PAI+MK*KurKfrsautfAMOflt 
idle,   rpm           £ GO Feed: 

Depth: "(1 
t&G/f 

ing  Fluid:      "B?^ ^ nd.   Reading)      /,/$$ 

1          Surface Finish, 
Protrusion,   in. 

1          Perpendicular!ty 
Longitudinal 

1          Flush Gage  Reodi 
i         Capacitance Gage 
1         Exit Burr Height 

Hole #1 
AA             90 ■ 9S- Bluing  Pin Rollout 

fZ*. 

\   in.) 

, .001^ 
,00 v j 
ng,   in. 

Roadinc 
,   in. 

n. /! n. 
rransverse '6ol 

0 
1     1L1 

1 yi7/;;i       '- \\ r Gage Readings   (.000 
Angular Pos i t ion 

1    Axial 
Position. 0° 1   ^ 90° 180° 225° |   270° 315° 

Bottom n \Lö \-t<o I'J.O \i.c h ^' " VHO Wo 
n \u.o 0 \ht \CO Z. J \t..o \fc,o 

\               *3 \lt.o \l'A \/rQ <r. c y,j l/A A l/vf n 
1              A Kih-o \flö |/s.O M* \r,a \n. 0 \)\Q 

( i               #5 \l¥ O \Hä \/T<d \la \p,a \l3.0 \l.7.0    1 ' 

j 
Surface Finish,  P 
Protrusion,   in. 
Perpendicular!ty, 

Longi tudinal 
Flush Gage Rcadin 

Hole n 
\f<               /eo   f/o Bluing  Pin 1 

? 

,* 

in.) 

lollout 

v             1 
.ftt*'  ■■'          1 

1 (1£ 
.001   i 

g,   in. 

■ ■ - 

n./in. 
fransverse tOO^m* 

Capacitance Gage  Reading 
Exit  Burr Height,   in. 

t% 

m 6ll                       i r Gage Readings   (.0001 
Angular Posi tion. 

1 
1 
1 
1 1 

1 
( 

/    1 
Axial          | 

Position     | 0° ^5° 90° 180° 225° 270° 315° 

Bottom //I    [ -to  i ~H<0 \ -1,0 -9 0 -I/O -v.o -La 
n I i't *.o \ CO 7  (J \o ra l.Q    1 
n \ ft .7 ,) a 0 H Q * J   \ /fi 0 I   7 
M i 3.6 7 ^ /H J \** flfi /V.Ü   1 7 - 

L ^5 1 ZJLA /   *> lit i * J fja 1 W'A /v>   ^   j 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries       /7 Qual i ty Variable     Qy/mrf 
Specimen No.  ^ff3ß ™».~-».~. *-... 

& 
Hole Manufacturing Conditions and Procedures:  ^SfififcflSdfef iSiBM 

€<*tCu.Tr,4,c7Mgäe***r*. /¥*yt t.M>7    AM*   P4.u*/e*C^rtAt—cfÖiMUn' 
Spindle, rpm 
Cutting Fluid 

6*0 Feed; 
TDzr tf^/f 

Depth:   (Ind.   Reading)      /,/36 

Surface Finish, AA   
Protrusion, in.    / 1^ 

Hole K\ 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal t & Q \    Transverse , OO SL 

Flush Gage Reading, in.  - . 0Q jL  
Capacitance Gage Reading  2$''**  
Exit Burr Height, in.     

iA 

Axial 
Pos i t ion 

Bottom U 
n 
n 
TiT 
#5 

Air Gage Readings (.0001 in.) 
Angular Pos i t ion 

-* i 

zlA. 
JO 
3,0 

w 
zJtdL -to 
UJL 
JUL 
JL4- IZn. 

90° 

zz. 
% !LJL 
/Y-a 

180° 

-U-0 
Co 

£JL 
££. 

225° 

-MA. 

/La. 
jto 

270° 

ZJL 
SLO. 
LLU 
ZS2 
/z-o 

315° 

■La. 
Jra- 
tfü 
j~o 

Hole #2 
Surface Finish,  AA 
Protrusion,   in. ILL 

/vö~/ro Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal O        fransverse > fföS 

Flush Gage Reading, in. ~ ,$ 0 I  
Capacitance Gage Reading 
Exit Burr Height, in. 

JLL£ J i' 

Jlt/jJ* Air Gage Readings (.0001 in.) 
Angular Position- 

Axial 
Posi I ion 

Dottom //I 
 ri_ 
 IX 

us 22: 

w 
~S:o 

90° 

JLJL 

180° 

Ho 
14- 

JL 

225° 

-L CL 

0   UiLl 

270° 

UJL 
HtQ 

315° 

j**? vta 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries       /7 
Specimen No. $DL/J 

Quality Variable    OvAAtT/' 

Hole Manufacturing Conditions and Proced 

&idkB!eM6S£U£Ud£& M**' t'**?   ***  P**A/e.Meu.T&h-*e*öi*ün' 
Spindle,   rpm 4SU&JSL 
Cutting Fluid:     'TDGr Depth: (Ind. Reading) JJ3£L. 

Surface Finish, AA 
Protrusion,   in. nt 

Mole l\ 
Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ffl ^/    Transverse iQCX. 

Flush Gage Reading,   in.      »    • OcfI  
Capacitance Gage Reading        jg */^  
Exit Burr Height,   in.      

(sV 

M/pt/ 
Axial 

Position 

Bottom I] 
n 
o nr 
*5 

Air Gage Readings (.0001 in.) * 
Angular Position 

... "■ • / • 

t ZU. -f.o 

t3> 
ft Tö 

^5° 

A^5_ 
JUL 
ULA 
7% ^ 

90° 

& 
^6. 
'v.^ 

yiXA 

180° 

f. ^ r^" 
££ 
£1^. 
2ij2. 

225° 

-^ ,0 -10 
ZJL. 
fXQ 
LiLA 

270° 

£LSL 
ILA. 
ISJ 4 
ha 

315° 

:SJSL 
USL 
JXJL 
ILA 
tL. 

Hole 12 
Surface Finish,  AA fp- fj 
Protrusion,  in.       j } fy 

Bl^ng  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal     (^       Transverse   ,pc 35* 

Flush Gage Reading,   in.     ^ Aö I  
Capacitance Gage Reading      i-j*/ f^ 
Exit Burr Height,   in.           ^^ 

ilf/s*-* Air Gage Readings  (.0001   in.) 
Angular Position«. 

Axial 
Posi tion 

Dot torn II \ 
 #2 

Q 
E 
us 

^A 

i 

w 
zUL 

1 JLCL 
LLA 

90° 

~l.C     *).(> 

m 

180° 

sz 
5^L 

225° 

ZUL 

/H'Q 

270° 

■ r.o 

315e 

l •Y'4 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series       /7 Quality Variable     QrAjLtTf  
Specimen No.   if£*/^fe 

Hole Manufacturing Conditions and Procedures:  7/lP££J&tAti MJOM. 
snt 

Spindle, rpm    £&&. Feed:   .^a/f    
Cutting Fluid:  TtP<C f Depth: (IndT Reading) /,/30 

Surface Finish, AA 
Protrusion, in. ua: 

Hole #1 

Perpendicularity, .001 in./in. 
Longitudinal ip Q (     Transverse ,001^ 

Flush Gage Reading, in. * * &SX  
Capacitance Gage Reading   J ^ ^ 
Exit Burr Height, in.   

^ 

Bluing  Pin  Rollout 

Ä 

Axial 
Posi tion 

Bottom #1 
n 
n 
us 

Air Gage Readings (.0001 in.) 
Angular Position 

■io 

i 
W 

sz 
MUL 

O    IIQ 
OJL 

90° 

ihjL. 
LLQ 
UL 

180° 

TU 
3,0 
JjJL. 
£LCL 

225° 

-jjt -Ic 0 
Ciü 
ILO. 
/fo 
// o 

270° 

L£- 
JJlfi 
UQ   tjLQ 
12JL 

;150 

Zi°. 
EZ 

THQ. 

k 
Surface Finish, 
Protrusion,   in. 

AA 

2JA 

Hole n 
Bluing  Pin Rollout 

Perpendicularity,   .001 
Longitudinal , & Q{ 

in./in. 
Transverse   ,ooo^ 

Flush Gage Reading,   in.     -   %_PQt  
Capacitance Gage Reading      J/Ö 
Exit Burr Height,   in.      

I'    ^ 

J/f/Jtjr Air Gage Readings   (.0001   in.) 
Angular Position 

Axial 
Posi tion 

Bottom //I 
 n_ 
 n n 

us 

tM. 
45s 

2.0 

90° 180° 

-to 
2 ^■ 

^ 

225° 

■? 0 

'2'0 

270° 

ILA. 

315c 

M. 

i }0.0 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries      /7        Qua! 1 ty VarlabJe    Oy/l4.tTr  
Specimen No. tf^j fc .—^—^     --. ..,-,^~.-...-. 

Mole Mdnufdcturiny Conditions  and Procedures:   T/jffif/ffö&f ffa&jj sJtggß 

Spindle,  rpm 
Cutting FluldT    •g.CP 

dtjfefii Feed; tf^/f •"-"• LSSBULA -  
Depth:   (Ind.  Reading)      /./$ö 

Surface Finish, AA 
Protrusion,   in.        / jjf 

Hole II 

frftf  Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal fi      Transverse > Q 0 { 

Flush Gage Reading, in.   " < 0 01  
Capacitance Gage Reading   JESS 
Exit Burr Height, in.   

lb i 

jnls - - 
Axial 

Posi tion 

Bottom #1 
n 

15 

Air Gage Readings (.0001 in.) 
Angular Position 

zLJL 

I i 
22 
ILA. 

^5° 

I2JL 

± jni. 
LUL 

90° 

221 m. 
ILJL 

180° 

-O 
^^2. 
^A 

& 

22S0 

-/d.O 

XA. 
ÜJ1. 

IQM 
WdSL 

270" 

'ICQ 
&Q 

UJ2- t us. 

315° 

Ü 
i^iL 
^i2 113: 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal , ße lit' 

Hole #2 
Bluing  Pin  Rollout 

in./in. 
Transverse . gg jfar 

Flush Gage  Reading,   in.      *" <PP_as  
Capacitance Gage Reading      SSl 
Exit Burr Height,   in.      

J'/>/-' Air Gage Readings (.0001 in.) 
Angular Position- 

»V 

X   ' 

Axial 
Posi t ion 

Bottom //I 
n 
IT 
TT 
#5 

9 <? tk 
m. 

w 
UL 
JLJL p: 

90° 

tlo 
rJuA 

rsx 
/CO 

180° 

■z.o 

i 
225° 

-7.0 

I 
IAJL 

270° 

-JOdl 
JZ 
QA 
/r:o vs<o 

315° 

-JJL 
% tr 
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MANUFACTURING  REPORT:    TAPERED HOLES 

Test Scries      /7        Quality Variable    OrAjutTf  
Specimen No. yfljtjß^ " '"""-'   -— 

Hole Manufacturing Conditions and Procedures:  TÄfifA&Atf Mfar^ ^ 

Spindle,   rpm 4SU6JS& 
Cutting  Fluid:      "g?^ T 

Feed:     .   >g>0^f.     ,  
Depth:   (Ind.   Reading)      /,/3ö 

Surface Finish, AA 
Protrusion,   in. JÄL 

Hole 11 

Perpendicularity, .001 in./in. 
Longitudinal ,oO{    Transverse »(^^ 

Flush Gage Reading, in. ", QQ /  
Capacitance Gagu Reading  3XÖ  
Exit Burr Height, in.   

Bluing Pin Rollout 

1 .. .... 

^ 

J/^/P 5 
Axial 

Posi tion 

Bottom II 
n 
n 
TT 
üb 

Air Gage Readings (.0001 in.) 
Angular Position 

ZZA. 
o 

LLA 

W 

'J^O 

Ü 
TMZiSl 
/?-0 

90° 

-LL 
XJL 
UJL 

\li*4 

180° 

"/a.o 
m. 
2dL 
LJSL 

•0-1- 

225° 

■Je.o 
+ •0 
%4- 

LUL 
UUL 

270° 

zls. -2o 
XJL 
13.Q m f$Q 

315° 

2Z 
Oi <? 
73JL 
iJL& 

Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .0 

Longitudinal ,QQ ( 
t)l   in./in 

Hole I! 

/a a  Bluing   Pin Rollout 

Flush Gage Reading,   in. 
Capacitance  Goge Reading 
Exit Burr Height,   in. 

Transverse *M3J 

m 6^ 

ur/i '$>>- Air Gage Readings (.0001 in.) 
Angular Position- 

Axial 
Posi t ion 

Bottom //I 
#2 
n 
TT 
US 

-uo 

i 
w 

~LQ 
MJL 

M live 

90" 

-AJL 

% LSL 
LuA. 
tuÜ. 

180° 

J 

J- 
sa. 
t 

225° 

-Jin. 
sia. 
UdL 

1 

270° 

*r.o 
£JL 

JM. 

315° 

-FtO 
2^. 

% 
J2L 

1LJ2L 
Oil 

205 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries      /7        Qual i ty VarlabJe    Q^/l^fTf  
Specimen No.  Hfigif :~~—  ■-—*—-- 

Hole Manufacturing Conditions and Procedures:  T/tflfjtJ&rAtf UtoTH 

S>*iCu.rr«ttrMneHHr*> H*yt t.067  f*>» ?***,&*£u.r*/>***,<,AMU» 

U 

Spindle, rpm    ££& 
Cutting Fluid:  "g^ y 

Feed:    .,   >g>g/f      ,  
Depth:   (ind.  Reading)      /,/3& 

Surface Finish, AA     
Protrusion,   in. /£ f 

Hole jfl 
Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   / g^yyTransverse  , Q g fl 

Flush Gage  Reading,   in.      -, 0 Ol  
Capacitance Gage Reading       3 S~7 
Exit  Burr Height,   in.      

U- ■y(> 

3lf/siH 
Axial 

Posi tion 

Bottom l\ 
n 
n 
US 

Air Gage Readings (.0001 in.) 
Angular Position 

■JLäi 
si t 

u? 

•JjL 
LJL 
UM. 
it.n 
JZ.Q 

90° 

i/AiL 
Xa. 
lidi 
ILJL 
UL 

180° 

'JjL 1IL 

22S0 

MJL -7.0 
&XL 
t&O- 
M 0 

a w-c 

270° 

I IJJL 
/J Q 
ILJSL 

315° 

±JL 

f 'UX 
12^1 

Hole n 
Surface Finish, AA      / 2. 0- jl iT 
Protrusion, in.   /J #L 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal     ^        Transverse   / OOlC 

Flush Gage  Reading,   in. * Q Q /  
Capacitance Gage Reading      jjl f 2, 
Exit Burr Height,   in.      

3t'/jjy Air Gage Readings (.0001 in.) 
Angular Position. 

Axial 
Posi t ion 

Bottom //I 
 n 

Q 

#5 

UL 
XJL 

t 

W 

'3JL- 

LLJL 

90° 180° 

UL. 

225c 

■MJL 

/Q Q 
N Q 
/o.o 

270° 

2JL 

1 

315° 

zljL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Scries 
Specimen No. urn. QuaHty Variable    ^^yf^/r/" 

Hole Manufacturing Conditions and Procedures:  7/tfif£j&&f jUßM 
S7d 

ai£t. 

Spindle,   rpm gjgjg Feed: .gxa/f         
Cutting Fluid:     "S?^ y Depth:   (Ind.   Reading)      /./3Q 

AA 

JM- 

Hole #1 
Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in.7in. 

Longitudinal ,<?£ /^"Transverse 
Flush Gage Reading, in.     Q 
Capacitance Gage Reading   J Y^~ 
Exit Burr Height, in.   

Bluinfl. Pin Rollout 

QQi*       ^ 

*fVs~$ 
Axial 

Posi tion 

Bottom I]    "%.() 
n 
#3 

7^" 
#5 

Air Gage  Readings   (.0001   in.) 
Angular Position 

■<*&&? 

'I 'JL To 

w 
~;.o -7.0 
J. 0 

UtA. 

90° 

2u£. 
^2_ 
jJ.g 
WL 

180° 

%0_ 

J2. 

225° 

-JlA. 
iUL 
Ua 

UuA 
12.0 

270° 

'f'<p 

A I 
%JS_ 

315° 

'-ZiQ 

t 
mz. 
vte 

Surface Finish, AA 
Protrusion, in.   /3-C 

Hole HI 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal (nOl    Transverse / QOd* 

Flush Gage Reading, in.  — . OO*/  
Capacitance Gage Reading   ^t 7h 
Exit Burr Height, in.   

U1 
.4m,. *M. 

3/piY Air Gage Readings (.0001 in.) 
Angular Position- 

Axial 
Posi tion 

Bottom //I 
#2 
n 
US 

~*,o 
w 

170 
luQ- 

ÜJJL 

90° 

-i.ö 
LIL 
UJL 

180° 

UL 
ü. 
UL 

225c 

La_ 
UL 
TTd 

270c 

10 
£jJL 
tsa 

315° 

l£L£. 
30 
T^4 i 77T 
/Id 
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INSPECTION SHEETS FOR TEST SERIES 18 - EXIT BURRS 
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EFFECTS OF  HOLE QUALITY 

Test  Series       [£         QualltyVariable     W^/f x JT ß rff    - /< w JA-lAffScJc *?- 

Produce  Good Hole Using Following  Conditions: 
Tools:     HI Centerdrill;   \3/ik  \n.   pilot  drill;  Group I, Omark Drill  Reamer  (Tl^OMJAM-S) 
Spindle,   rpm             3   J.^-               Feed: Aw j    - S>, S'tP'^  
Cutting Fluid:    s-r^t^^tf.    sS^ai-t/^Jr          Depth: (Ind.  Reading)       LJSESLJL 

Modify  Good Holes Using Following  Conditions: 
1001:   CMI-.M:   m L5iZZ£    EH   &£  >^ A^ g"/^w  
Spindle,   rpm _jj_it_£ \  Feedl      f-j^^^   ~ $, T//A^y   
Cutting  Fluid:     ^ '-^ .-.; A r ^    J-i r^/ y^-^r            Depth:     (Ind.   Reading)       J .•Q- $ O 
Procedure:        g ^-^ r^ .«.ta.l ^.t^r    ,, Tc>*C*W    fiUettiZi.    &LAÜÜJL. 

Results: Specimen No. s^y 37" 
Surface  Finish, AA «3^   y« ^ 

i £5      
Hole #1 

Protrusion,   in. ^ « 
PerpendicuInrity^   .001   In./gage   length 

Longitudinal  £t V^»^" ^ Transverse .^ tf y,*c> 
Flush Cage Reading,   in. ,   c>c   t. 
Capacitance Gage Reading: 
Exit Burr Heijjht,   in. 

AdL 
. 0/ ^ 

Bluing  Pin  Rollout 

^-^ 

Air Gage F lead! rigs (.0001 in .) , ■ 

Annular Posit [on 
{  Axial 

Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 + L 
-V   1 

t  / 
+ / 

T OS 0 * J ; 4 '  1 
1       *2 ■   ,1 < 

•Hry--' ^ 1  ! 
1       n i  o,C 1 -^ 

* 
 /__ 

. / . 
JU—J 

r / J 
1       H ,10. r t ^s .-. -W— , 

IS .i'.5 ♦• /.s- - /.i> t* 71 

•I 

Hole #2 
Surface Finish, AA         -rfc   & 
Protrusion,   in.  « //5" 
Perpendicularity,   .001   In./gage   length 

Longitudinal .-f ^        Transverse   . tgS, ,/J--' ' 
Flush Gago Reading,   in. .   CC 1^ 
Capacitance Gage Reading: ^ / /  
Exit Burr Height,   in. ■j>3=. 

Bluing Pin Rollout 

A_ r Gage Readings (.0001 in.) 
Angular Position 

.«■ 

1  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° I 

Bottom »\ 

1       n 
4./ f / 4- f D 0 + ö.-r ■•■ '   1 

t / i   I 0  a 
. ,.a  

.■f.Ai:_ 
4 / . J 

1       n 
TÄf Jt.4— 

0 
±_AX. - / 

1       A '■\ o>f + <>.r. ^ 0. s- 1 
1      IS + 1 -1   1 *QrS ä ..   a 10-? t / t (    1 
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EFFECTS OF HOLE QUALITY 

T«t Series   ±&    Qual ity Variable     ^/Vy/r    Buk* ~ M*AJ l*neAreiLEfJC\ 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;   19/6'«  In^ pilot drill;  Group  1,  Omark Drill  Reamer  (TLDaO^OARI-S) 

Spindle,  rpm ?*-^ __ Feed:    /^Ala zJLSJJ^H  
Cutting Fluid!        ^ThOhALa   S'ttLSe**' Depth: ' (Ind.  Reading)        /. ^.T.q 

Modify Good Holes Using Following Conditions: 
Tool:      r.tuu*   1.     Os^Atk    Le:±L~ ZttAf^c^ 
Spindle,   rpm JLUL Feed; 

Depth: 
HAvb     JiTLtZL 

i.^fiO Cutting Fluid:      STCCOAKD    St>t.*k*Jr Depth:     (Ind.  Reading) 

Procedure:       BLBA^ ÄLäD /juk     /  TukCc'Jf cn/Zt?*    &££&£&, 
\aHUE war farATftiG r nt'd ££ej£i i *** JL&SJJIM* 

Results:   Specimen No. S'DCT 
Surface Finish, AA   
Protrusion, 

Hole  #1 

in.  •//^,  
Perpendicularity,   .001   In./gage  length 

Longitudinal    too 
Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Transverse 'Qo'V. j,.>; 

llT 
>c i o 

Bluing  Pin Rollout 

7 C 'i 

Air Gage Readings (.0001 in .) 
 Anaul pr PoslL 

90° 

on ■' 

\     Ax i a 1 
1 Position 0° 45° 135° 180° 225° 270° 315° 

Bottom #1 0 
3 

...Q ... ■r^r £ + Ä.r -t C.c; +- / + / 
1      *2   ■ Q .. Q + d.b + / 

t i- 
p 
O 

i /-r + '   1 
1      n -I^.T 

o 
A Ci-5 . 

c 
O 

0 
Q 

■» :>- + ' 
1        Mh f 1 + / o 1 

L      15 * i,5 ,1../.. + 05 + / . 

Hole »1 
Surface Finish, AA 
Protrusion, in.   
Perpendicularity, .001 I 

Longitudinal COO 
n./gi 

ML 

Flush Gage Reading,   in. 
Capacitance Gage Reading:        4SX. 
Exit Burr Height,   in.      . ÖC3 

.gage  length 
Transverse   oOb/f f*C# 

CO CJ  

Bluing Pin Rollout 

lot* 

A_ r Gage Readings (.0001 ii 
Angular Position 

^.) 

1 Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 

i 

315° 

c f cr -hc.S" 4- OiS o O o c      1 
1      n -* O.f t / + o.r  O  

0 
...._A_ 
f 03 

o   ... c        1 1      ^ -H- Ö 
o    L, o  1 

*fc 0 c   t J  1 
1      #5 ■±.1 + f Q Q 0 ^.S f o.r f /   1 
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EFFECTS OF HOLE QUALITY 

ity Variable/^^r f-jff^ r   {,/.    - , Test Series   / Q Qua I 

Produce Good Hole Using Following Conditions: 
Tools:  #2 Centerdrill; 19/6't In. pilot drill; Group I, Omark Drill Rcanier (TLD20l«OARI-5) 

Depth:  (Ind. Reading) /.<?53 
Spindle, rpm   3 "*■ X 
Cutting Fluid:  ^x^;.^;  XIZ^Z 

Modify Good Holes Using Following Conditions: 
1001:    n^.\i.r' 4, uEZZIZ SHHZL OU 
Spindle, rpm 
Cutting Fluid: 
Procedure:    p_i:f 

72/- 
.. <V 

:->::/.«-. 
Feed:       A^ry. ,-   ' . 1 iV ^  
Depth:     (Ind.   Reading)      /,  .r!-* J 

JLi - 1c €M   Al ty.s>\ C   .:ri^, t.u.-,:U. 
jp : a /^<.Z kW/ 
A £ £ <i;   ; -J—»Q 6 g 

~—t. ^  /lA.?    /y^, ■ *■■*« -^C 
jl: J^ c, aje_ 

t   mJt. Ittejl l^ t. ' '    .if AifiLtfJ.l 

Results:   Specimen No. Sß^- T Hole II 
Surface Finish, AA   -^ ^ ^ ^ % JA- t-*-.    
Protrusion, in.   * I ID 

i"' 

Perpendicularity^   .001   In./gage   length 
Longitudinal  *  ;/A' \ Transverse •,-    •///,•; 

Flush Gage Reading/in. • 4 J>4~ 
Capacitance Gage Reading: 
Exit Burr Height,   in.      ,*/ $ 

dd^. 

Bluing  Pin  Rollout 

So*. 
•.. 

Air Gage Readincis 
Annular  Posit 

(.0001   in 
IQIL— 

A 
1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°   | 

Bot torn.,« 1    . 0 
Ö 
0 

ö P 
-J»  

ä Ä o     1 
L            »2 , 0 V    1 

 Ä_ 
.      0 

H  
-,r-,tf„t.^. 

+   /       1 
1                 n 

" Q" 
 J 
i.  *& 

+ /^r i 
1                 "' \i\< A ö    1 
I             Sh iU*. 

"       } 

+ I -f O'SJ 

Hole #2 
Surface Finish, AA 
Protrusion, in. U3. 

^biL^i_Li^ 

Perpendicularity, .001 in./gage length 
Longitudinal .gov/^;//Transverse . &. 

Flush Gage Reading, In.  _j MCI 
Capacitance Gage Reading:     <fji ,/■;-,   ^j .-jjl) 

Exit Burr Height,   in. p  

Bluing Pin  Rollout 

A r Gage Readings (.0001   ir u} 
Angular Position 

|     Axial 
1   Position 0° 45° 90° 135° 180° 225, ^70'■, 315° 

1   Bottom #1 0 0 0 o -Ö.S -V.C ö w'              1 

1                  *2 i c.r j-   i +•   /  0 
.P .., 

CJ        j 

1                  l% .-i.y... 
o 0 

C7       1 
Ik o .>  ^ ** 

1                 #5 +^ f\ f / 6 .    0 Ö J? + \   \ 
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EFFECTS OF HOLE  QUALITY 

Test Series 1A Quality Va rlable/^x-'     t ;f / -/' AJ .   2 ,/T±S £ A C AJCT 

Produce Good  Hole Using Following Conditions: 
Tools:    #2  Centerdrill;   19/6^  In' pilot drill; Group  I,  Omark Drill   Reamer  (TLD20'»OAR1-5) 
Spindle,   rpcn       J 2, 5"  Feed:      ^y ,v,  -..:.''   ,,>/^  
Cutting Fluid:    -Sy a,- ' / A ^    'S^ L- ^£ sj" Depth:     (Ind.   Reading)      I .^ ~ ^ 

Modify Good Holes Using Following Conditluni.. 
1001:      SZZI2    ~ !SlZk      . JUL   {'■-■''■'if 
Spindle,   rpm ^ tf  . 
Cuttinn Flu.dl     \-f -, <■ 3A K'       ^o t- !• tv. 
Procedure:        Ä ^^ ^      ^a 0       -^^^ 

Feed:      /^w/-   ZXliSiZß^ 
Depth:     (Ind.   Reading)      /. 3^ 2. 

^ ^   K/ Trr MJULSiimz. 
JJsJLjSiäui,    A tiH FZi.  li ß 6*J' ilQ L cii g. 

Results: Specimen No. 5"C 2T" 
Surface  Finish,  AA   15 ~ ? ^  y< 
Protrusion,   in. . (JJT 

Hole #1 [fsA> 

Perpendiculari ty^ .001 in./gage length 
Longitudinal &c o  Transverse . ^^•v ry. ^ 

Flush Gage Reading, in.    . £01—  
Capacitance Gage Reading: 
Exit Burr Height, in. 

:L&2 
,Olc> 

Bluing  Pin Rollout 

7$9/. 

Air Gage Readings (.0001   in .) 
AnguL ir Posii. 

90° 

on 
1     Ax i a 1 

Position 0° 45° 135° 180° 225° 270° 315° 

Bottom #1 O 

9 ' 

+  f ■f öS 0 0 Ö Ö.S- 0       1 
1                  #2 ^ s-K- 0 0 ,7 / + ^.C 
1            n 7 _.J&  .     CL. 

.±J>S„ 
1 *fS 

1. ^£_ I 
/.c -( O.? 

1                   ML v> i.a.i' 
0 

O 
L._        «   . + \ f / i I Q 

Surface Finish,  AA 2 p 
Protrusion,   in. . /2.C> 

Hole #2 

-<ü 

Perpendicularity,   .001   in./gage length 
Longitudinal ^-/j n:   Transverse   *JJ^/. M_ 

Flush Gage  Reading,   in. ■ £> 0 i-  
Capacitance Gage Reading: 
Exit Burr Height,   in. 

-az. 
go7 

Air Gage Readings (.0001 in.) 
Angular Position 

Bluing Pin Rollout 

CE ''''? 

1   Axiai 
Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

O a ^ Ä ^5 r., D O 

1                 n 0 0 + OS . <?.. .. 
O 
O 

 St— 

2 

0 Q 
1                 ^^ *f- H-~ 0 &    1 

li. .4, ^ 0 0 
i                 H 

J/.f * / 0 Q O 1 0 r  /          | 
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EFFECTS OF HOLE QUALITY 

Test Series   /g   Qual i ty Variable U^x/ T ßo£fL -/M.'A) LlZLlLUl *££ 

Produce Good Hole Using Following Conditions: 
Too I s:  #2 Centerdrill; 19/6'» In. pilot drill; Group 1, Omark Drill Reamer (TL020'(OARl-5) 
Spindle,   rpm g £. T 5=n  ^ed:    //A,^ -^. '.    '*^  
Cutting Fluid:     <^y>..h../•• ^.f.    Sei, t^J 7- Depth:     (Ind.  Reading)       /. ^^3  

Modify Good Holes Using Following Conditions: 

Too I:    ^AV ^ ^   a     ^l/i ^.S>    Sr^L ~ f '&£ ZU- ^   
Spindle,   rpm ^   5- ^__  Feed f       ///^ ^^ - g. 5" / /».^ 
Cutting  Fluid:    SXaAAAJSM    Z^LVLt^T             0ePth:     (Ind.  Reading)        y.Wflfl 
Procedure:     ^gfc^ed   ,»rfg/3   /^a^ff  ^ 7f. , >V    *£. *uJLt.     AVLALiZL KQY'W.fK 

WiiLf AiajzJSLAXAz fj^/ THEN &££■£> . tgg  j me Pen 

Results: Specimen No 
Surface Finish, AA 
Protrusion,   in. 

3 5 M. ± 
Hole #1 

.001   In./gage Perpendicularity,   .001   in./gage  length 
Longitudinal    -/i^V^ «.Transverse  . cp V/ZAT 

Flush Gage Reading,   tn. .  öt}^? 
Capacitance Gage Reading: 
Exit Burr Height,   in. 

224: 
£">$ 

Air Gage Readings (.0001 in.) 

Axial 
Position 

aouoni <" 
ii. 
J3- 
Jk. 
JÜ. 

 Angular Posit 

41 

T 
L5 

45° 

4- \ 

i C.^ 
4~i 
±_L1 

90° 

t ail 
±i2i 

i_J  
JL 

OJX. 

135c 

Bluing  Pin  Rollout 

7-J 

±..xli5... 
+ as 

180° 225° 270° 315° j 

| t <? r t /. + / 
■*  ' 

. f_ /.. .. 

1    "^ ' 

.1 L__ 

 -J— 
,., ,..„0  , 

.±±   ._ +  '       1 
f /. s +   ' 

9 *■ /  i 

^/-^ 

Surface Finish, AA 
Protrusion,   in. 
Perpendicularity,   .001 

Longitudinal ee.o 

MA 
^jr ,/< ±>5 

Hole 12 

in./gage  length 
 Transverse   ,poy/*iCtf 

Flush Gage  Reading,   tn. ^^D  
Capacitance Gage Reading: 
Exit Burr Height, 

J&L 
in. OLg 

Axial 
Position 

-BflLtflDLlL 
Ü. 
11 

ü. 

Air Gage Readings   (.0001   in.) 
Angular Position 

t Q5 

+ 1 

45e 

t/)^ 
J_X 
.■L.I- 

TT 

90e 

JLi 

hi. 
dLL 

135c 

/ 

±   f 
fi 

180° 

Bluing Pin  Rollout 

i-XX 

t>.5 

225° 

...A.. 

Jlii. 

270° 

JL 
JL 

. J^AS- 
-i-L 

315c 

JL5_ 
j  ^.T. 

lijs: 
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EFFECTS OF HOLE  QUALITY 

Test  Series        (& Qual i ly Variable        /V ft I J    /?(./(<!     Aj/ /f   J*'? t at t *'*<*=£ 

Produce  Good  jjolc  Using  Foil owing Condi t i on s: 
Tools:     12 Centerdrill;   19/(55   in.  pilot drlTl; Group  1,  Omark Drill  Reamer   (TLD20'*OARl-5) 
Spindle,   rpm 3 JLjT  Feed:       //AA/Q   - £>, S" //'Af  
Cutting Fluldl     SJ^üÜAJUL     S-'A "G^T Depth:      (hid.   Reading]       / . c> ,S-^- 

Modify  Good  Holrs   Using  Following  Conditions: 

Tool'       &AQUP   J» ZZÜAte     ZSäkfc  ^^J^cA'      
Spindle, rpm     "? j. T ^^'^     Ü/JAlÜ. 
Cutling Fluid: 
Procedure:   g^ ^ ^ 

Depth:  (Ind. Reading)  / ,^f^ Q 

WrH<ntr qfar ^g /^//<V(j 7 /TfA^   fit ^fVL^^££L " £££££j!t^ 

Results: Specimen  No. 
Surface  Finish,   AA 
Protrusion,   in. 

Hole #1 

^l^L »i_ 
Protrusion,   in.    ,/ ;-2-  
Perpendicularity,   .001   in./gage   length 

Longitudinal   .p^//^^/ransverse    Oc>& 
Flush Gage  Reading^   in, <- Q^I 

Cipacitance Gage  Reading: ^5 -^ 

Exit Burr Height,   in. j)/. f ^fK S£> 

HI u i ng  Pin  RoII out 

8$% 

Air Gage Readings (.0001   ii .) 
J\nQular Poiit Ion 

Axial 
1   Position 0° 45° 90° 135° 180° 

l. Bot torn *1 
n 

0 

i 
 £.._ t? 

(9 

_J? 
J T-jr^ 

1           n „..O- 
i? 
 <2- 1 ö.s 

*'» .0 ' <25 
1 15 + / i AS" l,tf^ flAi- 

225° 270° 315° 

t o 

+ 05: ^ 0^ 

-    Ö - 
1 ' n      1 

Hole  #2 
Surface Finish,  AA 
Protrusion,   in. . U Z. 

. tC ,^C,i. Arv. 

Perpendicularity,   .001   in./gage   length 
Longitudinal   e^c^^^Tr ans verse     .60*f/jfjctf 

Flush Gage  Reading, •'in. .00^  
Capacitance Gage Reading: .£" ST 2-    

Exit 13urr Height,   in. 0^/ o££MM.  

Bluing Pin  Rol lout 

SOJ6 

A 

0° 

r  Gage  F 
Angul 

lead i rigs (.0001   i( >.) 
ar Posi t ion 

\     Axial 
Position 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 
1           n 

O 0 Ö -f-t.r- 0 Ö ^ /5        i 

6 * Qt 
+ Ai... 

....« 

?; 1                  n "t !                         #'4 

1         ft c? « t irr 0 l „_-ö—., .j^J 
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EFFECTS OF HOLE QUALITY 

Test Series  y Q   Quality Variable 
WO, 

.:. k££L iMiLL J< :• ' ■. LA^££ 
Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;   \3fik In' pilot  drill; Group  I, Omark Drill  Reamer  (TLDZO^OARI-J) 
Spindle,  rpm        3 2. JT ,  Feed:      Ü/*riK-- ft ,F 11>*1  
Cutting Fluid:     S-jaQpfrfZ    ^gp/trJi Depth:     (Ind.   Reading)        /.^S^ 

Modify Good Holes Uslncj Following Conditions: 

Tool:     "^ZUl     ~    ^£ZHZ    2ZZZI   Slss-^ 
3a, .r Spindle,   rpm 

Cutting Fluid:      SUM&j&L    ^Ükrifttl 
Procedure:       fiL r ^     iagtffl    //gif 

Feed; 
Depth:     (Ind.  Reading) / i+Ü Q 

isUH i *■ <r- &Q1 
ley</  rf   idlXtL   &JtAA2j&£L  /?£***€-/{ 

Results:   Specimen No. ^">6 Cd 
Surface Finish, AA    -4 ^ /<. A-^ 
Protrusion, In.  ./JL 

Hole #1 

Perpendicularlty,   .001   In./gage length 
Longitudinal   Transverse 

Flush Gage Reading,   in.        . Qp /  
Capacitance Gage Reading: <j, 55' 
Exit Burr Height,  in. gg2   / ,w , lAjg^ 

Bluing Pin Rollout 

yc% 

Ai r Gage Readings (.0001   in .) 
Anaul ar. EoiU. 

90° 

lop 
1    Axial 

Position 0° 45° 135° iao0 225° 270° 315° 

Bnttnm l\    . •4   OS 
b 

fi <? + ^r D 

 a.- 

4-^.5 + /.r 
HI 

-as 
tD -k  »s 

i.OS . 

^ /.C 
t   /     1 

I          n .±.L 
.S.A..... 
 6.  

-^ /  
1           «^ f o.s- +■ i 

,  6   ^ 1    . . J'i f Ö.5 +es: L      6 

Hole #2 
Surface Finish,  AA 3t> 
Protrusion,   In.   
Perpendicularity,   .00 

Longitudinal 
1   in./g 

A ^^ 

Flush Gage Reading,   in. 
Capacitance Gage Reading: 

Exit Burr Height,   in 

gage  length 
Transverse 

4^L 
jLiL ,^'. d^£^ 

Air Gage Readings   (.0001   in.) 

Bluing Pin Rollout 

7 5-% 

Angul ar Position 
1     Axial 
i   Position 0° 45° 90° 135° 180° 225° 270° 315°    j 

Bnttom.ll  
n 

-h/ +-/ a O +- 0/5- 0 +.6.S- -h  /      1 
_0  C Q ,. 9 0 

.. .„»,..  _<2-. 
0 

. „A. _ 
■     ^ 

1           ^ 
0 

tf.   . C      1 
I           *«• o -0.5- 0 
1              15 o o O f tf.C ^rOS. Q r n.5 1 
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EFFECTS OF HOLE QUALITY 

Test  Series ifi. Quality Variable   _/^A/r ßUKK, -W/A/ I* VT£*./=£*&A*U£ 

Produce Good Hole Usli c  following Conditions: 
Tools:    12 Centerdrill;'19/6'»  \n.  pilot drill; Group t, Omark Drill  Reamer (TLDZCiOARl-S) 
Spindle,  rpm 3 Z^T  Feed:      /MfiJD -^.T ?PM  
Cutting Fluidl     "^^BtsÜoAJtk   SftZidSz Depth:     (i nd.   Read I ng)      / . c» ^^ 

Modify Good Holes Using  Following Conditions: 

Tool:      QAQUP    JZ.  C?/VtAK^    I)Ri**i. #***£«  
^T Splndie,  rpm 

Cutting Fluid:   ^STTi&ÜAAA  fekSfr 
Procedure: ReftfA OuuiJl tta±£L 

Feed: HAAJO-O-S/S*  
Depth:     (Ind.   Reading)    / ^a p 

TQVLH uf QJC£&SLL&L &£aas£aL 
wHtur rt^/r AQTA/trtG   rsfrfiS fie Am   > &eiC>" ££-&£*, 

Results:   Specimen No 
Surface Finish, AA 
Protrusion, in. 

CAS- 
1 S /i- vt. 

Hole II 

-^ Perpendicular! ty,   .001   In./gage   length 
Longitudinal  .^V/y^.Jransverse ^O'iy^^CA' 

Flush Gage Reading, "m. ■ t 63  
Capacitance Gage Reading: £ tjf  
Exit Burr Height,   in, lYfrj-    t,   ■ h  

Bluing Pin Rollout 

•0% 

Ai r Gage Readings (.0001 in .) 
Anaular Posit ion 

\     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 1 

BnttnmJl . 
+ /.. 
+ .0S 

JLi ^ O <? + C.T + / + /   i 
n .. IM: n f) 

? .&S- 
t;_i.Xj 
+ /  1 

.4... 1 

+  J 
i-J  

■H-; -f  /    i 
1         n 

f   i 
■f l 

-?   i     i 
1       ML o 0 0 p    f 
1   IS i 1 i  i i  I * OS 

Hole HI 
Surface Finish, AA 
Protrusion,   in. 

4. a & lacL 
UQj. 
n./g Perpendicu'arity,  .001   InTTgage  length 

Longitudinal .»g^^ei>Transverse ,9o\ j*/cä 
g.Hn. Ctf I Flush Gage Reading 

Capacitance Gage Reading: 

Exit Burr Height,   in.   D£AJ2&&£fi 
f^3 

Bluing Pin Rollout 

/ 5 

A_ r Gage Readings (.0001 in.) 
Angular Position 

1 Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

f Bnttom #1 ±0.5 - 6.C z3 0 c <? Ö (7 
1          n ^ ö.r ■* jT?r T ^.-^ 

. ..^ .. . 
4- <;.i 

JO.  

1           n 
0 

* 1 
|          M J 
1          IS UL£ * i + / a ) -» cs -f-^^S" t^.f + /    1 
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EFFECTS  OF  HOLE QUALITY 

Test   Series       /P Qu.iüty Variable        / t /^n   ft 0**1   - A1 //Q  ./^'l^/t^tt/dt <Mze 

Produce  Good Holo  Us nu) _FnJ It)win9  Conditiuns: 
Tools:     #2 Centerdrlll,   I97P   In.   pilot drill; Group  I,  Omark  Drill   Reamer  (TL02O'«OARI-5) 
Spindle,  rpm 3 2~S~  Feed:      /MrJQ   -C'T   IFM  
Cutting Fluid:      <> 70/? ^/i 4 />     S? rf feäjä^ T Depth:     (Ind.   Reading)       / . g> 5"^- 

Mqdi fy  Good Holes UslnCJ  FoI lowing Condi t ions; 

"looI:     _jCaf{Q^p     L77^^iA<^      DR(^   fal&cJi .  
Spindle,  rpm ? ^ ^  Feed :    iMäJÜ '€'•$'/*  
Cutting Fluid:     JST<- £>PA*o   Se>L\/&*Jr Depth:     (Ind.   Reading)     / rf g, Q 
Procedure: .- MgJSuk Ciccü /.A-i.^ .^   To t'cn vf £.££&$/*£.  d£Aad££. 

WJsUtJL—tVaT Ac //is /d<t T/r*'^   ££.^"i   ' f B'C"$££££J&.. 

Results:         Specimen No. fafa ^C/6 
Surface Finish,  AA             ?y   i^MJC 
Protrusion,   in.          * If^  

Hole lt\ 

Perpendicularity,   .001   in./gage   length 
Longitudinal .03t/nc~ Transverse    .o(o//*c/~ 

CO 2^ Flush Gage Reading,   in 
Capacitance Gage  Reading: ^L^,[_•  

Exit LUirr Height,   in, yQ^ /-,, , A m 

Air   Cage   Readings   (.0001   in.) 

Axial 
Position 

Bottom »I 
#2 

ML. 

JÜL 

Annular  Posit on 

0° 45° 90° 135° 

ft 

C 
4  ^C  1 
..±..M 

^<?.$ i . 
1 +•" 1 t 1   1 

Bluing Pin Rollout 

180° 225° 270° 315° 

t fr^sr,. 4- / +  L. r     /       1 
±„1... .+_J.._-. 

.J_ i . _ 
_tJL_-J 

»   /.r 1 
•+ i 
i-.j... Ttr 
.*_J._„I + /    1 

Hole #2 
AA dbe  M* iu 

/// 
Surface Finish, 
Protrusion, in. 
Perpendicularity,   .001   in./gage   length 

Longitudinal   ,- .? //i/gy Transverse   .00 V^/QV 

Flush Gage Reading,   in. ...   ^  
Capacitance Gage Reading: 4^&  
Exit Durr Height,   in. fe     / _^. ̂  /C ,-/■ 

Bluing  Pin  Rollout 

Qov} 

A_ r Gage Readings  (.0001   in.) 
Angular Position 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

BottOffl-ll 4. 2- t L -1- i- f/.s- 4     / 4    ' +   ' ■+  '      1 
+ Ar 

4 /.r 

■L-i .... 
.t.2.... 

J ',? i    t 

1   / 

i   / ,i   /      ,1 
1          n ^/..5 

1-  /,S 
4   ' 

1          #', * ftS 4   '       1 
1             #5 H a. t & ,.t 1~ -f /.V -♦    /..^ t /.s- t /.5.. 1  17   \ 

217 



EFFECTS OF HOLE QUALITY 

Test Series       (& Quality Variable        /tTxiT   But*  -M/AJ  J^7t./cr£/(!<:<JC£ 

Produce Good Hole Using Following Conditions: 
Tools;     12 Centerdrill;   19/6't   \n.  pilot drill;  Group  I,  Omark Drill   Reamer  (TLDZO'iOARl-S) 
Spindle,  rpm 3 Z-jT  Feed:      //APJD   -Ci    IPM  
Cutting Fluid:     STOD^/\UP    S^J- I/<=AJr Depth:     (Ind.   Reading")       j [CJ s*f^ 

Modify Good Holes Using Following Conditions: 
Too,:      G/iout3    L    {^sVt/K^    JlRi^ßsA+xcK  
Spindle,   rpm 
Cutting Fluid: 
Procedure: 

^s- Feed:    ^ 
Depth: Ind.   Reading)     / .-^^ O 

WH<<re tVcxT AQ //I/ /dCt ZJMJiL   ß£Am     • &P^ " O££££&. 

Results: Specimen No. Sl£ "2-7" 
Surface Finish, AA 3L /L  »-V. 

Protrusion,   in. . /^3 

Hole #1 

Perpendicularity,   .001   in./gage   length 
Longitudinal .ggj^^e//Transverse     co o  

Flush Gage Reading,   in. ^ <J C \  
Capacitance Gage Reading: 37 7  

Exit Burr Height,   in. . e-*?- Z'Jss-'.iK*ifJ 

Air Gage Readings   (.0001   in.) 

Axial 
Position 

Botlflfll »' 
n 

11.. 
JLk. 
J5, 

 __—Angu-lar. Basil 

0C 

i L 

4—L. 
±-L 

45c 

±JL. 
O 

TZLOX 
±0^. 

+ 1 

90° 

±J- 
+ ( 

_LJ_ 
f / 

on. 

135c 

l^^T. 
:UL 
.i ..I... 

Bluing  Pin  Rollout 

Wr 

180" 225" 270° 315° 

^ O C ^ / 

 XL._ 

± 3  -*- 1.5 
■f   /       1 
t  ö.s-  1 

 CL   , + o^- 
t  ^.f . 

Hole n 
Surface Finish, AA 
Protrusion,   in.    
Perpendicularity,   .001 

Longitudinal    Cap 
in./g 

"FQ M .■<^rr 

gage   length 
Transverse      op Q 

Flush Gage Reading,   in. 
Capacitance Gage Reading: 

Exit Burr Height,   in.     ^jg^a^Z?£-$*£££££ 
4Z4 

Bluing Pin Rollout 

-70*7* 

A_ r Gage Readings 
Angular Posit 

(.0001   in.) 
ion 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315°    ! 

Bottom #1 
1            _i2 

♦ / t 1 •f /. +    ö 0 0 C f/.r 1 
±1 

0 " 
+ 1 t i* ± M 

t-Z... 
0 

.._£... 
0   . + /      1 

!     ....   n + J \A1 £t   . 0 
;         /A . - 1 ~t ~f      1 
1               #5 föi.^ -fe.s t fi.s: * 1 fp.r + Q*.. l1/      1 
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EFFECTS OF HOLE QUALITY 

Test Series        /g        Qual 1 ty Variable      ^L .Y - -    BjilSJS. zzi2£&  J*"' KFt.t.  A'Z 

Produce Good Hole Using  Following Conditions: 
Tools:    12 Centerdrill;   19/6'»  In.  pilot drill;  Group  I,  Omark Drill  Reamer  (TLD20l«OARl-5) 

Depth:     tlnd.   Reading)      /. 9 /< Cutting Fluid:     ^jr,QUt\t.Ü &uLk£dr 

Modify Good Holes Using Following Conditions 
Too,:        L/A/lkLU:*    WM/U L IULL   fefirtf, 

3JJL 

Spindle,  rpm %is. 't- 
Cutting Fluid:    ^ • 

Procedure:        R^Aoi   T^JjL    'SÄÄÜÄtoC TSr£* Cx \  ^/\    WiT* 
./■•■/. *. ^LktitiT 

Feed:   ä&uä -ftS LF*!  
Depth:     (Ind.   Reading)       .   «» c ^ 

CJrtALf  tiTC &. fax* <<. 

Results:   Specimen No. 3 AST                   Hole It] 
Surface Finish, AA     ^ c /* -tiy _ 

In./qa 
Protrusion,   in. 
Perpendicular!ty^   .001   tn./gage  length 

Longitudinal . oc ^c/< Transverse  .QQS//*/(..>■/ 
Flush Gage Reading,   in. £0 3 ^ 
Capacitance Gage Reading:       4QA 
Exit Burr Height,   in,        <C)0& 

Air Gage Readings   (.0001   In.) 

Axial 
Position 

Bntrnm 11 
1L  a. 
J1L 

 AngalaLEosU 

1 &$ 

45c 

J2_ 
±J- 
j g.r 

90c 

-0.r 
T1Z 

QO. 

I35c 

-0 

Hole #2 
Surface Finish, AA 
Protrusion, In.  . j  _■•'..-r' 

^ tf,   JA trc* 
.■„V.-^.w,., ....         .       t -^    

Perpendicularity,   .001   in./gage  length 
Longitudinal .ceg^^-^Transverse    ceo 

Flush Gage RcadingT ni. .Qp 2 
Capacitance Gage Reading: 4-^-2.  
Exit Burr Height,   in.        & Q-f 

Axial 
Position 

Bot torn JJ  
 i2_ 

1L 
Jk. 
IS 

Air Gage Readings  (.0001   in.) 
Angular Position  

Bluing Pin Rollout 

9o9A 

180° 225° 270° 315° 

+   / +   ' f    / 
+   / 

, ,„ Q.. .. 
; / 

e 0 

.. Q.. _ __0  
■ -ß—^ 

Bluing 1 'in Rollout 

yoy^ 

±A^ 
.£L„. 

45c 

±± 
90° 

^J- 

JJ  

135° 

:L£JL 

t / 

180° 

-f- O.f 
t. o.r 
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EFFECTS OF HOLE QUALITY 

Test Ser,es   J£    Quality Varlable/gjQT    ßu*t~ MA*. XsjrC**£*£AJtLir 

Produce Good Hole Using Following Conditions: 
Tools:    Hl Centerdrill;   19/S'»  \n.  pilot drill; Group 1, Omark Drill   Reamer  (TLDZO^OARI-S) 
Spindle,  rpm        ? 2-5"  Feed:     //HAAO-/^. <r IPM  
Cutting Fluid:    $Tol)p*ILp    SjtSkMMMX. Depth:     (Ind.   Reading)   US   ■£ 

Modify Good Holes Using Following Conditions: 
Tool:     WüttiätZe    CvT\AK   P/?/CL   /tSäeL&L 

O <S   <?,xoo' 

IJLSL Spindle,  rpm 
Cutting Fluid:     SrmÖMiM    ^*L*€«IT 
Procedure:        fl£dää    j *Lü 3±Lt±hSt*L 

Feed:     JtA^b — &, TIM 
i:     (Ind. 

Vri(\E* SI AtArruK 

Depth:     (Ind.   Reading)   !.<}£■ 2 

Results:        Specimen No. «T^-^ T Hole 11 
Surface Finish, AA      4a~ «ro   JU, A**.  
Protrusion,   in. .   a. 'Z. ^ 

Bluing Pin Rollout 

Perpendicularity,   .001  in./gage   length 
Longitudinal   ■gftt^tatf Transverse   igo "*,//# CM 

Flush Gage Reading, In. . ^ Q ^ 
Capacitance Gage Reading:       ^-/^ (AnSlL ÜLMti*! 
Exit Burr Height,  in. gV-3 

lOVo 

Ai r Gage Readings (.0001   ir .) t 

Annul ar Pos  t Ion 
{    Axial 
1  Position 0° 45° 90° 135° 180° 225° 270° 315° 

Rnrrnmll   . 
f t 

+ *r +  3 f 4 -h4 t4- + 3S + ^ i 
n -fi 4-3 ¥ 4S ■f-r ^i_-.. 

0 
t- a.   i 

i        i\ 4   / 
15- 

..tJ     . 
...... _ÖL  

+_/.... 
„a— 
•h/p 

o 
äh -1 o Ö -a.s 1 

I..     -i5   . 4^ + /# +   (0 + /«    ,1 4-   / o 

Surface Finish, AA 
Protrusion,  In. 

4c>~&Sji4s-l^ 
Hole n 

JLli 
Perpendicularity,  .001  in./gage  length 

Longitudinal m&jLjSM. Transverse     p»o  
Flush Gage Reading,   in.        t opft  
Capacitance Gage Reading:      ^oCKftstt. jj^feSj) 
Exit Burr Height,  in.       . g/g  

Bluing Pin Rollout 

7^% 

A r Gage Readings (.0001   in.) l 

Angular Position 

1     A*'*1 

Position 0° 45° 90° 135° 180° 225° 270° 315°    j 

Bottom *1 + 1 f- -2. 4 3 4-   3 -*-j.r 4-   ? H-2.r + / 
1           mi ±x«r„ |  J 4-  4. +   4. .f-if  

<9 
..±_.l_ 

O 

4- 5  _ + 2- 
1          n 

0 
±-.LSL 

6 
O -/      1 

1         *k Ö 0 O      | 

1            IS 4-/0 i (Q + /C? tä 4 /0 +  /^ 4/P ■h/tf     1 
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EFFECTS OF HOLE QUALITY 

Test  Series       IQ Quality Variable/^... £u *& - gj&u J* ,it'/i^ r; ■:„ 

Produce  Good Hole Using Following  Conditions: 
Too 1 s:     #2 Centerdrill;   ISM  in.  pilot drill; Group 1,  Omark Drill   Reamer  (TL02OM)AR1-5) 

Feed:  /^V/  J?. <s   J Ps-  
Depth:  (Ind. Reading)  y. -f {0 

Spindle,  rpm       ^Z^ 
Cutting Fluid:    SaJA4l3 ^s<. ZZoL 

Modify Good Holes Using Following  Conditions: 

Spindle,   rpm       j 2-C" Feed:    .;/ rj: ' ... T^   ''"'       
Depth:     (Ind.   Reading)     /, 71. ~J? Cutting Fluid:    ^ji ^Ä^:.    ^..ii. VL^T   

Procedure:       /^-/.^    .>.•-_/r      ULtLUJlkäl     CjC     ugtUL-y     CD'^,'A/1     W.'T.Y 

*A/fiL il UJL£.     A-;r" £. ÜC.T K  

Results: Specimen No. tfjA/ T Hole #1 
Surface Finish, AA 
Protrusion,   in 

A* 
JLl. ■   • * r ../ .  

Perpendicularity,   .001   in./gage  length 
Longitudinal .<y.V//tC^^ Transverse    JQ o 

Flush Gage Reading,   in. . gg ^  
Capacitance Gage Reading:      A-o4f 
Exit Burr Height,   in.    ,ja* 

Bluing  Pin  Rollout 

V^ 

Al r Gage Readings (.0001   in .) 
Anaul ar Posit 

90° 

Ion ' 
i     Axial 

Position 0° 45° 135° 180° 225° 270° 315°   1 

LfiQUom tty. ' 1 
-» I 

^   1 
1 Ci_ 
4   A. '- 

..A as 

f ^0 _ 

a + / 4    1        1 
1                ^2   , rr O 

. ä.  
i 9.\ 

H-- H   ^T    i 
n /.T  a- . 

... j.. 
W   .'0 

.O       1 
ML t i.r ■*    /        1 

1                   ^ +    /6' - /Ü t IP -f/^ 

Hole #2 
Surface Finish, AA 
Prot  usion,   in. 

JUL 

Perpendicularity,   .001   In./gage  length 
Longitudinal   co ^      Transverse   ,^j, / 

Flush Gage Reading,   in. . r,' 3  
Capacitance Gage Reading:       40 g>  
Exit Burr Height,   in.     . g/^ 

./2x V/C.'T. 

Bluing  Pin Rollout 

yo% 

A_ r Gage Readings  (.0001   it 
Angular Position 

1.) ■• 

1     Axial 
1   Position 0° 45° 90° 135° 180° 225° 270° 315°    | 

1   Botrom #1 *ß.S' O O - 1 J <o,s- o.<r ^ 
1           n 

J AS 
0 + j.s: - 2 

. JO 
Cx 

j.r. O 
1           n 

1 ' 
O 

A t 2 /   . 1       1 
1            15 t ,7 + 7 f 7 -1-7 .t 7 i 7 t7 t7      1 
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EFFECTS OF HOLE QUALITY 

Test Series       I &       Quail ty Variable/^y/r    Eun.k ~ /Vl^ ■ l»7i.-£B*t rJCET 

Produce Good Hole Using Following Conditions; 
Tools:    12 Centerdrill;  19/6<i  IB? pilot drill;  Group I, Omark Drill  Reamer  (TLDaO^OARl-j) 
Spindle,  rpm       ^ ZT  Feed:    HAH£ -a-flf/*  
Cutting Fluid: ^T^Z/A/. ^UJ^UJL Depth: Ind, Reading) 

0 £.    0, *o o 
i, no r 

Modify Good Holes Using Following Conditions; 
Tool;      t/A.r.^.^j-m.irPMA^^^/LL    At , r,', L. 
Spindle,  rpm 3 Z-JT  Feed: 
Cutting Fluid:   ^(P^rtAfl    SnitttfT DePth:    (Ind.  ReadTngT   JjLCt- 
Procedure:        ^r/^    /^i.c     «s-^^^^u/   £ u    .tt,ä "   TA/* A/ Co's/A/M   u/jr*s 

;h:    (I 
tid-O'^U^ f 

Results: Specimen No. 2^. C T 
Surface Finish, AA      ^,? L* _f^w. 
Protrusion,   in. .1.jfl 

Hole II     fatPKeV  £»!>) 
  Bluing Pin Rollout 

Perpendicularity,  .001   in./gage  length 
Longitudinal   QQ^      Transverse ,^ol//^CA'' 

Flush Gage Reading,  in.        , c c 1~  
Capacitance Gage Reading: 
Exit Burr Height,  in. 

3^> 
11£- 

Al r Gage Readings (.0001   ir .) 
Angi^l pr POSLL 

90° 

Ion 
|     Axial 

Position 0° 45° 135° 180° 225° 270° 315° 

.Bottom II..,- 4-1 + C^ O n + ^,s- -/ /.r ■f/.s- + /.S-   1 
1     ,   n .-p.r O o 

- / 
f i_ + öS    1 

1         n ß ._.J>_... 
+  ; 

 .Ä... . — C,5- O       i 
1                                    i\L r^ * i -^,i- O •h t        I 
1..-      -J5   . tlo i r- f/^ +.'* ■+ 10   . 1-10 

Surface Finish, AA       4-S4t 
Protrusion,   in.       i 2. ^ O 

Hole #2 

Perpendicularity,  .OOl'In./gage  length 
Longitudinal   coo     Transverse     ■ >v y^Avsc, 

Flush Gage Reading,  in. . cj 3  
Capacitance Gage Reading: 
Exit Burr Height,  in. 

.££&. 
MSL. 

Bluing Pin Rollout 

BoVa 

A_ r Gage Readings  (.0001   ii 
Angular Position 

lii 
. t 

1     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

f fl.L •f   Ö.* - O.S- ^ö.sr ■+-o.r f.D.«r J    1      . 0 
1                n 

.JSL 0 / + / .....4_. 
ft 

0 0 

1                ^ > / 0 -?- fi 51 

Hk •* t i   )' 1    1 
1              15 ffP + \Ö 7    'V ¥ fft + /e •f «J .t. i« /f?   1 
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Test  Series Ih. Quality Va 

EFFECTS OF  HOLE QUALITY 

r I able    JEAIZ-JLL fit-   A/iX    haj£££S£JZd££' 

Produce Good Hole Using Following Conditions: 
Tools:  12 Centerdrill; \<W&  In. pilot drill; Group I, Omark Drill Reamer (TLD20'«OARI-5) 
Spindle, rpm  ? ^-T  F*ed: ÜA£iL  ' ^ '--   jff  
Cutting Fluid:  \ T,. ^ ^Affi      v. -.1. yus./T- Depth:  (Ind. Reading)  /, ^ / Ö  

Modify Good Holes Using Following Conditions: 

Spindle,   rpm * ^^ 
Cutting  Fluid:     Jk^T^,     ^^^^ Depth:     (Ind.  Reading)     /. 9 53 
Procedure:      / j «^   //eLi      J /.ti.^-y'    & t . ^/> '   ZtLLjil   CAIZLUJLMUZU 

Results:          Specimen No. 5*^ CCS 
Surface Finish, AA -j i,   /,   <_ > 

Protrusion,   in. •X$.C. 

Hole #1      >t. k., 

Perpendicular! ty^   .001   fn./gage   length 
Longitudinal ..p/j/y   „Transverse  | ^^ jjuM^L 

Flush  Gage Reading, In. , c_o j  
Capacitance Gage Reading:    3B~7 
Exit Burr Height,  in. ,0/ L~ 

Bluing  Pin  Rollout 

C 'i ^ , 

Al r Gage Readings (.0001 in .) 
Annular Posit ion 

\     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1 .Bottom IX - 

Q ^ 

o 
 g__ 
-as.. 

0 O 0       \ 
1       n ^ • --£  

- / 

. si.: 

c 0  ! 
1      n 

~j      ... 

-O.V  I! 
ik Q -tf.f 0   j 

L...,-  is H • 0 ■ 9 -ft   1 

Hole #2 

.IS A. la 
SJkcL 

Surface Finish, AA 
Prot rus ion,   in.     ^     ^  
PerpendicularityT .001   In./gage   length 

Longitudinal ..-^j^v^Transverse   -^J .^'/^:vc/■r^ 
Flush Gage Reading, In. , co ^ 
Capacitance Gage Reading: 
Exit Burr Height,  in.      , 01 0 

S5 

Bluing Pin Rollout 

A_ r Gage Readings (.0001 In.) 
Angular Position 

(* 

\     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

1      n ^ O O A ^ 0 C 
^ 

r/ Ö -^s O  e  . 
- / O. 

(? _ c?  1 
1      " .-Ji*S.~ 

0 
.-/  ..4    „ 

0 
-/  . 0 

1      ^ 0 0   n •f /  j 

1      ^ f? +.%.. ±3.  i '/ L±'i.. + ct \.<\ ^-7 1 
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EFFECTS OF HOLE QUALITY 

Test Series JS—   Quality Variable   ^j^UZ    JMA  ZM& Lrt'^^LUlL 

Pfoduce Good Hole Using Following Conditions: 
Tools:     12  Centerdrill;   WW  \x\.  pilot drill;  Group  1, Omark Drill   Reamer   (TLOZOliOARl-S) 
Spindle,  rpm        3 2^"   Feed:     /ftVl- &,${//*! 

i:     (I nd. Cutting Fluid:      Sj^tiAC^   SurtrJT Depth: Reading)        J .<f /J~ 

Modify Good Holes Using Following Conditions: 

Spindle,   rpm JJLTL Feed 
Dep th:     (Ind.  Reading)        / , 4J, Cutting Fluid:    Sri/:üA* D  Sens* sJr 

Procedure:       ^r^^ lU&L£    SACOMUHaL UtEÜ.    GQ'S/iUk  wrr 
£^- 

Results: Specimen No.   SjjftJ^ 
Surface Finish, AA     &J  ^, 
Protrusion,   in. . 1 Stf) 

In./qa 

Hole  II 

Pcrpend1cu1 ar i ty^   .001   In./gage   length 
Longi tudlnal .^(//A>O Transverse *06l//fiiCii 

Flush Gage  Reading,   In.       » CC 7±  
Capacitance Goge Reading: S^j/  
Exit Burr Height,  in. S>C £ uffi. £  

Air Gage  Readings   (.0001   in.) 

Axial 
Position 

Bottom fcj 
12 

13~ 
JÜL 
JLL 

 Angalar ..P-Qslt 

0° 

t   ' 
t as 
.i J.. 

45° 

X_L 

90c 

1.   t   _ 
'..£,$: 

QDL. 

135° 

los 
i .1 

Hole 12 
Surface Finish, AA 
Protrusion,   in. 

^T AtVis. 
LA^BL 

Perpendicularity,   .001   In./gage   length 
Longitudinal   t,^ p     Transverse   .»o ^/WuA 

Flush Gage  Reading,   in. . aa*Z.  
Capacitance Gage Reading: <fc^g>  

Exit Burr Height,   in,       £USLßM£K£i  

Bluing  Pin  Rollout 

^5% 

180° 22b0 270° 315° 

.£.f£ . i   / + _L., ■f IS    \ 
i ^iT 

 £:_- 
-1 <2i5. 

i /■ r _. + tx 
o   .. 1 1 
0 •e u , * h'C    1 

Bluiivj 1 'in  Rollout 

^s- -. 

A^ r Gage  F 
Angul 

loadings   (.0001   in.) 
ar Position 

I     Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

e * 4.r ^ e -tfS V 0 + es 
1                 I2 nffxS.. o Q 
1                 ^ 

4    1 ft- 
0 

i                 tk T   ' ■hö-r f(X 
1                 IS 
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EFFECTS OF HOLE QUALITY 

Test Series  /g   Qual i ty Variable ^/^Bx jr     P Jtt   -MAX. 2vr^ rt it ^ fr 

Produce Good Hole Using Following Conditions: 
Tools:  12 Centerdrill; I^A \r\\  pilot drill; Group 1, Omark Drill Reamer (TLOZOMJARI-J) 
Spindle, rpm   .^ZiT     Feed: ^^ -^. f IPM 

Depth:  (Ind. Reading) Cutting Fluid: SrohfiALb     ^i. ^fA^T 

Modify Good Holes Using Following Conditions: 
Tool:       U/jptti^i-z.*     C'JJ*,^       D*/tC-&A*,£:*: 

Lies' 

Spindle,   rpm .nr         /w 
Cutting  Fluid:     Srg/)/^/-/    <>*LutfiJr Depth:     (Ind.  Reading)      I.<?r*t 
Procedure:       fiEA*   /-v^f    SHALLt*J _   THL/J     Co 'S/VJL     U/STS* 

Feed 
Dep th:     (Ind. 

^-^■rz/vy 

Utidfti ijt£   £££. 'nt-K 

Results:   Specimen No. 2^ *?£ 
Surface Finish, AA    CT ^t. *> 
Protrusion, in.    > 2.$Q 

Hole #1 

Perpendicularity,   .001   in./gage  length 
Longitudinal .00&£^££ Transverse . go H //*sc/-i 

Flush Gage Reading,   in. .r^Q "X, 
Capacitance Gage Reading: 2*&£t  
Exit Burr Height,  in.        ÜB r A££A. 

Bluing  Pin  Rollout 

#5% 

Air Gage Readings (.0001 in .) 
Angul ar Posit ion 

I     Axial 
Position 0° 45° 

| 
90° 135° 180° 225° 270° 315° ! 

Bnttom #1   
1           n 

  
1           **     . 

  1        HL 

1    - .„.,15 ! 

Hole It2 
rr ^^ Surface Finish, AA 

Protrusion,   in.  . 2^/ 
Perpendicularity,   .001  in.7gage length 

Longitudinal   .ooV/<vc<Jran 
9.   in-       _• Flush Gage Reading, 

ransverse .00 \/nKU 

JXS1 Capacitance Gage Reading: 

Exit Burr Height,  in.        /)£- /.'üAAEÜ 

Bluing Pin Rollout 

a*% 
r- 

A_ r Gage Readings 
Angular Posit 

(.0001 in.) 
ion 

Position 0° 45° 90° 135° 180° 225° 270° 315° | 

1    n   —  - .  
1      **       
1      *k 
1     15 
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EFFECTS OF HOLE  QUALITY 

Test Series       /ß Qual ity Variable       /^Atr ßo*A  -AJA*. l*aM££££*££L 

Produce Good Hole Using  Following Conditions: 
Too Is:     n  Centerdrill;   19/64  in' pilot drill; Group  I, Omark Drill  Reamer  (TLD2O'i0ARI-5) 
Spindle,   rpm .3 2 S'   Feed:    /SAAJD ZJ2Z ^/S*M  
Cutting Fluldl      ^ToDpAttü   Sc-^tSr*^- Depth:     (IndT Reading)   

Modify Good Holes Using Following Conditions: 
Tool: i. I AS/) €FKS j Z& &*, A s ,*     Dti, L l   '&:**,, t* 
Spindle,   rpm 3 z^T     Feed: 
Cutting  Fluid:     5 re OD/x^o     ä^ZItEkilC. Depth: 
Procedure:        /?gr^ ^ /^^    S/SA^cex*/      MV 

//jVp   -&.T  //>^J 
(Ind.   Reading)      

UNpir&Si ?G /i(f/\"ie/?^ 
Co 'S/AJAL     iv''?/* 

Results: Specimen No.  S'C.I C.B 
Surface  Finish,  AA $-Q   JJ^ ^ 

Hole #1 

Protrusion,   in.   , T-/ fe ______ 
Perpendicular!ty^   .OOJ   in./gage   length 

Longitudinal   co u         Transverse .^ ^./T//^/ 
Flush  Gage  Reading,   in. . a ^ ^  

jro Capacitance Gage Reading: 

Exit Burr Height,   in.        J)£&üMt P 

Air Gage Readings   (.0001   in.) 

Axial 
Posi tion 

Ballflfll il 
n 

11. 
JLL 
11. 

AnguJ a r Pos.it 00 

0C 

4- / 
4^5 " 
+/'r 

45c 

^kJ_ 
4/.r 

90c 

£.J__, 

135' 

-6S 

Bluing  Pin  Rollout 

■"/. 70 ^ 

180° 225° 270° 315° 

0 t OS + / f  \ 

0 1   / 
-rot .. f) 

-f r 4 r - 

Hole HI 
Surface Finish, 
Protrusion,   in. 

AA S'Q   M 
•T-t-?  

001   in./gage  length Perpendicular! ty, 
Longitudinal.^-;.   ^'. Transverse 

Flush Gage  Reading,   in. > t.e.'h 
Capacitance  Gage Reading: 4fi.tT 

Exit Burr Height,   in. £)E fiilt ff 

.0aK//*jrAf 

Bluing Pin  Rollout 

-/,' •' 

A_ r Gage Readings   (.000f   in.) 
Angular Posit ion 

Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom St] T 6.5 -r a.r 0 O n 0 + tf.r 1- A-T 
n 0 

~~0 " 
5 0 0 ... . ....£.  ... 

ö 

.<5L-. 

0. 

4   t.r ~   OS 
n 

i   1 
D    , o 

su * OS 0   ^ 0 
IS 
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EFFECTS OF HOLE QUALITY 

Test Series       lg        Quality Variable   ^0/£x / r   Bwt - Al A X  J/v/ re/ f £ti £*££!. 

Produce Good Hole Using Following Conditions: 
Tools:    n Centerdrill;   \3/hU  in.  pilot drill; Group 1,  Omark Drill  Reamer  (TLDZO^OARI-S) 
Spindle,  rpm 3 2 $"  Feed:      /^WJ - ^. $IfiM 

■  "   " "'    '"" i:    (In ^™"' Cutting Fluid:     S-j**£>***   SaAJdStiZ DePth: 

Modify Good Holes Using Following Conditions: 
Tool:      UM netsi-ztr   £***/*.   WUi.   AüTAne* 

IndT Reading)  / . ^9 ^5* 

Spindle, rpm 
Cutting Fluid 
Procedure 

.3JL£ 
rQüüA&b ujjg&z 

Feed: 
Depth: 

4&M ~e<S'fn 
_ .      .         (Ind.  Reading)     /. g^jT^. 

^AASI //»LET      ^/'S.fiOrJ    .-S+sJ      ^:    '^,'^.i      M3^UJ£ 

Results: Specimen No. S<ZQ>C-8i 
Surface Finish, AA ^Q ZS S 

Protrusion,   in.     .Xi' 

Hole #1 

in./qi Perpendicularity,   .001   in./gage  length 
Longitudinal .eci//*jC/ffransverse   ,bo i~/sfiJcu 

Flush Gage Reading,   in.        • c o'3~.  
Capacitance Gage Reading:       3^ -7 
Exit Burr Height,  in.     ÜG/Z'Jf/ t- £  

Air Gage Readings   (.0001   in.) 

Bluing Pin Rollout 

9o% 

Annul sr Posjt [on 
|  Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° | 

Bottom H\ 0 

0~ 

,._jß.. /? 0 0 + / 4 / ¥l          | 
1    n O ~0S -d.z 0 4 r + r.s-   1 

n O .   .JO   .. 0 
.......e  ■±:z 0 0  1 

Uh -H + D.'> n +   1 ■h/.x   1 
1  m 

Hole #2 
Surface Finish, AA 
Protrusion, in. 

4^     A*4' 
2-1-6 

Perpendicularity,   .001  in./gage length 
Longitudinal   .^S?^Jransverse     ectf/C/VC// 

Flush Gage Reading,   rn. .00 2-  
Capacitance Gage Reading: 7 r?g?  

Exit Burr Height,  in.     bSA, ffi:t/)  

Bluing Pin Rollout 

£5% 

A_ r Gage Readings 
Angular Posit 

(.0001 in.) 
ion 

{  Axial 
1 Position 0° 45° 90° 135° 180° 225° 270° 315° ] 

! Bnttoni #1 0 t ' + AT + /.r ^ / ß 6 + /  1 
1    n .0 .. «K ' + /.r + /.*■ rt-J-   - 

t    1 

.©_„. 
.,_fi_. 

P 0 

1    ^ i.-i..Ä.-. 
+ J.s- + /,5 -h 1 

0 n    1 
1    ik 7/.5- O +  '     1 
1     IS 1 
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EFFECTS OF HOLE QUALITY 

Test Series Jg- Quality Variable /£X,T ßutt-MAX. TAJTer/=eA&UCtr 

Produce Good Hole Using Following Conditions: 
Tools: Kl  Centerdrill; 19/^ In. pilot drill; Group 1, Omark Drill Reamer (TLDaO^OARl-S) 
Spindle, rpm 3 2-5"  Feed: M/iA/D —Q, 5" / f>*1  
Cutting Fluid: Sr* /»i^A*     £tL.xjeA/1- Depth:  (ind" Reading) j.'JIS' 

Modify Good Holes Using Following Conditions: 
Tooi:   yNpe&fz? Qr^fifa   Pti IHjiSeay&cJZ, ,  
Spindle,  rpm 3 2^-  Feed:      /TAA/D ~ Q. 
Cutting F 
Procedure 

uld:    ^r^Lilfi^a ScLUE^r Depth: Ind.  Reading 

^NÜtfLSltt dZAA&JL^ 
5&Äkyu*L   y    Ca'SlV**   UtT/t 

Sill*!  

Results:   Specimen No.sS'C. 2-ß 
Surface Finish, AA    4-0 JU s^ 
Protrusion, in.  . x i o 

Hole #1 

PerpendIcu1 arIty,   .001   in./gage  length 
Longitudinal .«£<i!/^£4 Trans verse  .goy/ueu 

Flush Gage Reading,   In. . co 3  
Capacitance Gage Reading: 3A7  
Exit Burr Height,   in. J)£ß JCfiWP  

Bluing Pin Rollout 

10*7, 

Ai r Gage Readings (.0001 ir .) 
Annular Posit ion 

\    Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom #1 ^ 1 
+ < 
A-OS 

4 / ■»- o.r Ö 0 + / + /.r -t /.r 1 
1         n tl  . far o ^5* + -2. + AS" 1 
1       ** -»-/ .* dr. 

+ * ,4 _7.. 
Ö ö  i 

Mh + / -^i o +■ I -f /  1 
1   -iifi 1 

Surface Finish, AA 
Protrusion, in. 

■^ T ./■c st^A. 

Hole n 

Z**- 
Perpendlcularity,   .001   In./gage  length 

Longitudinal .Or j/^g^TransverseJc? l/z^c/l 
Flush Gage Reading/in. , gC 3  
Capacitance Gage Reading: 3 Jf i  

Exit Burr Height,  in. t)£ß\je fffi  

Air Gage Readings   (.0001   in 
Angular Position 

Bluing Pin Rollout 

2$% 

) 
k 

1 Axial 
Position 0° 45° 90° 135° 180° 225° 270° 315° 

Bottom ifl + 1 ■f a.T t / r   l -has *Ä.r + / + / 
1    n t.-L„ 

i QS 
+ 0.5" t / t  1 ±.1  

±.,i .... 
f / 

±..l . ■f /  . ^ '   1 
1       ** 

+ oS 7 <?.r 
t   1 
*   1 

t ö.r + ^ 
1      A f I f A.«" + /   1 
1      #5 
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MANUFACTURING RrPORT:     TAPERED HOLES 

Test Series     /f /?       Qual1ty Variable 
Specimen No.  JclJtf 

Hole Hdnufacturtng Conditions and Procedures: 

Spindie,   rpm 
Cut tiny  Fluid" 

Feed:      
Depth: "{Tinl. Readingl 

Surface Finish, AA 
r Protrusion,   in. lfm 
Perpendicular i ty^   ,001   InT71 n 

Mole II 
£1^12  Blulnt) Pin Rol lout 

Pe 
Loniji tudlnal      (p       Transverse  / $0 JL 

F1 ush Gage Read 1 ny,   in.       tQjSijL  
Capacitance Gayo Reading     J y/~  
Exit Burr Height,   In. ,.       , 

A i r Cage Road i nys   (.0001 
Anyular Position 

in.) 

Axial 
Pos 11Ion 

n 

21 
t t (L 

i» 5° 

-94   \Y-o 

t 
Ü 

90° 

^ 

Surface Finish, AA 
Protrusion, in.   IJ& 

Hole 12 

Perpendicularity,   .001   In./In. 
Longitudinal ifgj    Transverse      Q 

Flush Gage Reading,   In.     -   y f O 2m 
Capacitance Gage Reading     % LiT  
Exit  Burr Height,   in.   

Air Gage Readings   (.0001 
Angular Position 

Axial 
Position 

fk^totn U 
12 
T: 

15 

0° 

zM- 
w 

•2JOL 
ho 

1 
90° 

'/Q'Q -'le 

I 
'± 

180' 

ws. z f 

225° 

zU. uz. 

22L 

270° 

'//> I? 
JTJCL 

315° 

^ 

(LJL 

±üi 
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|                                     MANUFACTURING REPORT:    TAPERED HOLES                                      | 

1    Test Series   /f^         Quality Vari, 
|   Specimen No.   y#2t 

Hole Manufacturing Conditions and 

able 

Vocedures: 
i 
1                                                                                                                                               1 
|          Spindle,   -"pm                                                     Fe 
1          Cutting Fluid:                                               De 

ed: 
pth:   (Ind.   Read ing) 

i         Surface Finish, / 
1         Protrusion,   in. 

Perpendicularity 
Longitudinal , 

Flush Gage Readit 
Capacitance Gage 
Exit Burr Height 

Hole #1 
\A         s >--:?•> Blu! ng Pin Rollout 

,   .001Jn./in. 
tf AÄi'Transverse ^pO^ST 
ig,   in.        , pol 
Reading     J 1 if 

,   in. 

in.) 

•     - '   i 

Air Gage Readings  (.000 
Angular Position 

Axial 
Position 0° ^5° 90° 180° 225° 270° 315°    1 

i 

Bottom 11 [?.o I'T.* Vfoo \-fiU [?'(? \fo rf.^ 1 
I           n \lo j.ö | l,to ö iJ'O \iO L? ./^ 

n \3.a \j.6 TO J*.ö MT ^ yt'O 1 y^  1 
ti ;.ö \j.ö 3. a iT^ J?, ^ / o 1 7.Ö    1 
us \.i a i.J J.O S.a 1^ a \*.o \2t/)     1 

i 

Surface Finish, A 
Protrusion,   in. 
Perpendicularity, 

Longitudinal 
Flush Gage Read in 

Hole §2 
A                Jo-31. Blui 

in.)    - 

ng Pin Rollout  j 

I  \ 

*         '                       1 

i 

\ 
1 

.001   i 

g,   in. 

i./in. 
rransverse ,   f^ 

Capac 
Exit 

itance Gage Reading 
Burr Height,   in.    _ 

A ir Gage Readings  (.0001 
Angular Position 

Axial 
Pos it'on 0° ^5° 90° 180° 225° 270° 315° 

Bottom 01 "?'/ -f.^ 'ft 'IQ -r.j ^.(J -^.^ 
n 0 4,0 o     \ t-O *>(7 /•^    1 /.Ö 
*} ?>£ i. o Ö J.a 3.0    1 t.n   1 ua 

f A he J.d -16 %4 ha 4.^ ^ ö 
#5   1 }& *t'Q Q V't \ LO  \ i^ | V* 
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1                                       MANUFACTURING REPORT:    TAPERED HOLES                                        | 

|   Test Series    ^f/^       Quality Vari able 
1   Specimen No.  JCf $ 

1   Hole Manufacturing Conditions and Procedures: 
1 

1          Spindle,   rpm                                                   Feed: 
1          Cutting Fluid: Depth:   (T nd.   Read ing) 

Surface Finish, / 
Protrusion,   in. 

Hole #1 

W TZl^^4  
Bluing  Pin 

in.) 

Rollout j 

|         Perpendicularity,   .001   in./in. 
I               Longitudinal ^^joi^'Transverse lOCJ 
I         Flush Gage Reading,   in.           Q 
1         Capacitance Gage Reading     ^IV 
j         Exit Burr Height,   in. 

Air Gage Readings   (.000 
Angular Posi t ion 

|    Axial 
Position i  o0 W 90° 180° 225° j   270° 315°    f 

Bottom #1 [f*.<? \'¥(> VKO Y?, o \lQ Ho r£.c 
\           n ? & \H'<i WJV \2.o 3fd J*.« \ £. o   1 
\           n 1 2. O j y. ß \l.c \¥o y.ö \j,0 \fo\ 

*k \/.o \VQ \Q.O \<.n \1.ö \?'Q 
#5 \ n u-o 3La Vs'.tl \*f.O \L ü | Ö 

i         Surface Finish, A A 
Hole »1 

IS-to 
> 
i./in.                        ^ 
Transverse   iCOfi 

Blui 

in.) 

ng Pin Rollout   1 
1         Protrusion,   in. 
1         Perpendicularity, 
|                 Longitudinal 
p         Flush Gage Read in 
1         Capacitance Gage 

Exit Burr Height, 

.001   i 

g,   in. 
Reading 
in. 

Air Gage Readings   (.0001 
Angular Position 

Ax i a 1 
Position     1 0° w 90° 180° 225° 270° 315° 

Bottom #1 -7,0 \ -9.0 -to   \ -(^Q -to T^ 'tfi #2   1 }<0     \ 1>Q x.o H0 va Vc/ A.a 1 
13 V.tf Ki6 J'fi y.ö ^"J? h<? i~ o 1 
A H-o Mn LO In >./3 Hi 0 r. & 
US   i l^Q.. \ io he \ 10 YQ  \ lo \ i'id 
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INSPECTION SHEETS FOR TEST SERIES 19 - 

COMBINED VARIABLES, DOGBONE STRAP SPECIMENS 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series 
Specimen No.   tfft^fC I Quality Variable   SMI^X    iLuMui. ^ / M-L // 'O 

Hole Manufacturing Conditions and Procedures:     &??/>;   SjLi. / '    ' -''> 

Spindle,  rpm 
Cutt ing Fluid: 

T^" Feed; m i JtKu 
Depth: (Ind. Reading) J, ^(/J 

Surface Finish, AA 
Protrusion, in. /1ft 

UJL. 
Hole #1 

Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal fi 

in./in. 
Transverse i 0 Of ^ 

Flush Gage Reading', in.   ■ 0&£  
Capacitance Gage Reading 
Exit Burr Height, in. 

^2JL 

4 70'; 111 

AT 

Axial 
Pos i t i on 

Bottom #1 
n 

15 

Air Gage Readings (.0001 in.) 
Angular Position 

^sr>' 

tLcL 

JUL 

\t 

W 

-H.d I 
tUL 

90° 

"ZO '10 
2Z 
l^M. 

180° 

ILL 
iLL 

*»£- 

225° 

-i.o I 
£J2- 
XJL 
tx-Q 

270° 

AJL 
JUL 
ZJL 
UJ_ 
&-ä- 

315° 

!L^- 
Z- 

Jl .u. 

Hole #2 
AA      / t'- l/Q Surface Finish, 

Protrusion, in. 
Perpendicularity, .001 In./in. 

Longitudinal ICCQZ  Transverse - 00 / 
Flush Gage Reading, in.   i fcj  
Capacitance Gage Reading 
Exit Burr Height, in. 

Bluing Pin Rollout 

JHL 10 i ^'V 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n däJL 

AJL 
1-4- 

JL 
M Wa   \H<Q 

w 

MJL 
JUL 

90° 

~MJi 

± 'JL 

± 

180° 

J^O 
AlJL 
JOuSL 
3.(2 
1.0 \1*0 

225° 

liJL 

i 'JL 
'JL 

JL 

270° 

lL 
•. Ü 

JUL 
4A- 

315° 

LO 
ZA 
äJL 

iJL SUM 

'u2 
Figure I*» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     /9 Quality Variable SjiAUUL   fijLdJAt^i*   UX/i^fS 
Specimen No. XfiZ-fL /i., ^ ^ 

Hole Manufacturing Conditions and Procedures: /?i0J/.^    Sfd   //.'•'''■"/•' 

Spindle, rpm 
Cutting Fluid: 

T7— Feed:     g     g  gZE I 
Depth:   (Ind.  Reading)    j, c^/i? 

Surface Finish, AA     /QC- lc 
Protrusion,   in.        /? ** 

J\o\e #} 
Bluing Pin RolIput 

Perpendicularity,   .001   in./in. ~ 
Longitudinal  y fl0X   Transverse / Q£ f 

Flush Gage Reading,   In.        t ßJüSL  
Capacitance Gage Reading      IGf  
Exit Burr Height,  in.      

7 ^ 

^ 

» -'V • 

Axial 
Position 

Bottom ^1 
n 

75 

Air Gage Readings (.0001 in.)u 
Angular Position 

^LiZ 
SS 
u.g 
2^2. 
/^•^ 

'♦S0 

JL^. 
£^L 
IJ2. 

V(? 

90° 

V^  ^ 
i^L 

^L 

^ o 

180° 

1Ä. 
i JL 
^O- 

225° 

"/V. ^ 
^•^ 
9  r. 

L^a. 
£dL 

270° 

L1O_ 
1^ 
^ü 
SLÖ. 
ZsLi. 

315° 

^X 
4^; 

Jll x^: 
Hole #2 

Surface Finish, AA ^ 
Protrusion, in.  j Q $ 

jro 
Perpendicularity, .001 In./in. 

Longitudinal  /*)   Transverse / Q ^^ 
Flush Gage Reading, In.   ,     c /  
Capacitance Gage Reading ^y^" 
Exit Burr Height, in.   

-> i 
Bluing Pin Rollout 

Air Gage Readings (.0001 in.) 
Angular Position 

«a 

Axial 
Po'ltion 

Bottom ^1 
n 

#5 

10.0 
^J. 

XL 
2±4. 

W 

-JM, 
XJO. 
AIQ- 

± 

90° 

£2 
AJL 

180° 

lidi 
UL 
LJL 
JZ. 

L/.O   \30   I Zi g UJA 

225° 

il£. 
^.^ 
i^fi. 
4^ 

270° 

I^J2 
XJ2. 
-J. 

± ■ Q 

315° 

-7'^ 
25: o 

XZ2 

Figure 14 - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series '   /?. -  g   Quality Variable SliJ££JLt,   d   LLJLXXH   Offa 
Specimen No. J/fi f ß rf^.t^T. 

Hole Manufacturing Conditions and Procedures:   jffj/u/  £fd,   /!')■'■ 
LUX.   /fr7- JULL. LJtL   k&uljLL r '■ .-■ 

■JUI 

Spindle, rpm   ffc 
Cutting Fluid: f)jf 

•& 

Feed:       ^        g   1   U /... , 
Depth:   (Ind.  Reading)    j, <rc' J 

Hole #1 
Surface Finish, AA       ^S-     /e-o  
Protrusion,   In.        J ß <r 
Perpendicularity,   .001   In./In. "       " * 

Longitudinal  if 00 S^Transverse , eoZi"     /L 
Flush Gage Reading,   In,        / JbiJL  ^ 
Capacitance Gage Reading      £ iJj 
Exit Burr Height,   In.      

Bluing Pin Rollout 

^ 

Air Gage 
Angul 

Readings   (.0001 
ar Position 

In.) -mm- 

1    Axial 
Position 0° AS0 90° 180° 225° 270° 315°    ] 

Bottom #1 •/,.■ -?^ ~?>0 -Vo -7o ~lc - 5*4  \ 
i                #2 _., ,-•> /<0 3,0 L/.O .?./5 ?.o JO 

#? ^. d $ o Z.O J.^ /■ c /. 0 
M J./5 o -/ C o ^ .^ :■■ c (3 
#5 y^? 3>o 0 c Jr<? }.o t-o 

Surface Finish, AA    /^t 
Protrusion,   In.        j ?ä 

Hole §1 
111. Bluing Pin Rollout 

Perpendicularity,   .001 
Longitudinal     Q 

in./in. 
^        Transverse   i0C£j 

Flush Gage Reading,   in. /j? ^/  
Capacitance Gage Reading     33.%.  
Exit Burr Height,   In.      

A 
**■?■■■ 

• Umi-'-'--- ■• 

t. 
L-fcA . 

Air Gage Readings (.0001 in.) * 
Angular Position 

Axial 
Position 

Bottom 11 
#2 

US 

--UI 
ZuJL 
UL 
Y a l Ha 

w 
'/<?0 

ZJ2. 
ZJL 

JjQ. 

90° 

1± 
UL 
J O 
HZ. 

180° 

2JL 

TIL 
3(P  ILA 

225e 

ZZJL 
MJL 

1JL 

270° 

^2. 
1^2- 
2^L 

t 

315e 

:M rz 
2Z 
-Lü 
-LiZ. 

Figure U - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     /Q Qual Ity Variable .^A^Z^-    thtdlJUzm   UJjfr 
Specimen No.   *//?£r y/'^Jt. 

Hole Manufacturing Conditions and Procedures:    /7V7//••   StJ,  /?*J '■• e/' 
ItVC   fit a**   M.iJ.L.H   s*,-i'*i   dZZjjj  

Spindle, rpm  fO 
Cutting Fluid:  ^/TF" 

Feed: ^J    fJ.H/il. 
Depth: (Ind. Reading) J,  TivJ 

Hole 11 
Surface Finish, AA   fft - JOS' 
Protrusion, in.   //b 

Bluing Pin Roliout 

Perpendicularity, .001 in./in. 
Longitudinal  Q     Transverse 

Flush Gage Reading, in.   ( OQX 
Capacitance Gage Reading 
Exit Burr Height, in. 

o ß d 
Jt9 

Axial 
Position 

Bottom 11 
#2 

IT 

Air Gage Readings (.0001 in.) 
Angular Position 

'MJL 
UL 
2JL 

± a. 

w 
-?.ü 
^.o 
j- a 

us: 

90° 

-?.o 
AJL 
JLZ. 
LJL 

180° 

Mil. 

225° 

zJLA 
2JL 
2JL 
±JL 
LJL 

270° 

ZlA. 
4MJ*. 
_^iL 
JL-iL 
JtJL 

315° 

ZAÄ. 
JL^- 

i 
tl   id 

J2. 
ul. 

Hole #2 
IL2.  Surface Finish, AA    /OÖ 

Protrusion,  in.      IJQ  
Perpendicu1 arity,   .001   in./In. 

Longitudinal   y Q0% Transverse   , 0C\ 
Flush Gage Reading,  in. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

4 '2JL. 1 ii 

Bluing Pin Rollout 

■m 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
n 

us 

% 
'JL 

m. 
OxJ- 

w 
•UL 
JLA. 

l.ü 
? 2  \3.0   \J^ 

90° 

ZLJL 
.r- Q 
±0 

180° 

dun. 
AJL 
UX 
£L 
UZ 1,7.1 

225° 

'J/JL 
o 

UL 
iuX 

270° 

•JLi. 
25 ± 

IJJL 

315° 

-7-0 

LJ2 

J_UL 
Figure I*» - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   /f Quality Variable ^yyfV^-^   /?„ frLHrf^    UJUflAj 
Specimen No.   y 1) FT ^; f^, J ^r 

Hole Manufacturing Conditions and Procedures:   ßffi/'   Stp,   /''f'.'     $.-■ 
UUJL  HUM.  tiU   LMx   tjhJiäl LbZSZuu 
Spindle, rpm 
Cutting Fluid: ^ M/ 

Feed:  sV f  SJ' 
Depth: (Ind. Reading) 

CJL. 

Surface Finish, AA 
Protrusion,   in. 

Ho 

ls\' an 
le II 

Perpendicularity, .0 
Longitudinal iCßl 

Bluing Pin Rollout 

in./in. 
Transverse    , C6 *• 

Flush Gage Reacing,   in.          Q OZL* 
Capacitance Gage Reading      19/* 
Exit Burr Height,   in.      

^     — 
ii«r^ 

Axial 
Position 

Bottom II ~?.o 
#2 

IS 

Air Gage Readings (.00Q1 in.) 
Angular Position 

--7, 

H- 
Tn. 
tUL 

W 

J 
2.JL 
MJl. 
MdL 
KdL 

90° 

~JJJL 
MJL 

hJJ_ 

180° 225° 

j -to 
UL 

•4r^r 

270° 

i '. c 

kJL 

315C 

_L_ z^ 
e - U 
tu-. 
<u*L 

UL 
Hole #2 

Surface Finish, AA ,^^_^ 
Protrusion, in. / ^f 
Perpendicularity, .001 in./In. 

Longitudinal /C0?*.  Transverse 
Flush Gage Reading, In.   , grf/ 
Capacitance Gage Reading S31 
Exit Burr Height, in.   

Bluing Pin Rollout 

^^od 
i »VI 

|S 
qt> 

Air Gage Readings (.0001 in.) 
Angular Position 

.!.       J.—». 

Axial 
Position 

Bottom 11 
12 

15 

?0 

t J2. 

i 
-a 

i»50 

'jLH 
JtÜ 
UL 

t 'JL 

90° 

zM. 
jtk 
iJL 

180° 

MJL 
MJL 
^4 
±JL 

WO  \hQ  I L2 

225c 

iZiZ. .a 
X^L 

^JL 

270° 

k^g 
jLiZ. 
vMi 
MJL 

315° 

-^J 
/ 

Li2_ a. 
U*L 
LJL 

Figure  \h - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series 
Specimen No 

/?      Qual Ity Variable Sjt&E&U&OMUS,      JÄ&L 

Itjons an   | Hole Manufacturing Conditions and Procedures: ^f^g^f  COJT*   H&iMMJtT 

Afl€& 
le,   rpm Spindle,   rpm  fllfi 

Cutting Fluid:     ~&Ry 
Feed: a^    8  tPAf 
Depth:   (Ind.   Reading) 

Finish, AA   JlC/~   fl 
on,   in.     ^Ji^ 

Hole #1 
Surface 
Protrusi 
Perpendicularity,  .001   in.7Tn7 

Longitudinal 1^6/^""Transverse   « OQ ( 
Flush Gage Reading,   in.     iO0j_  
Capacitance Gage Reading       JS-0 
Exit Burr Height,  in.     IQO   '^.Q J 

Bluing Pin Rollout 

—»...•       1 
< 

<\0 0 
\  .":- 

Axial 
Position 

Bottom £1 
n 

1$ 

Air Gage Readings (.0001 in.) 
~ Angular Position 

^ 
UL 
JLL 
I&JL 

i.5c 

^U 
LJL 

AJ_ 

U,rt 

90° 

ZJLA 'f'O 
X^L 

s M, 
^4 

180° 

i^ 
4^4 
z^. 

/(?f^ 

2250 

-rc -?,o 

i i2. 

US! 
UJ—IM. 

270° 

£ 
Ä^Z. 

315° 

-la 
LJL 
3. a 
AJL 
ULA 

urface Finish, AA lOi 
rotrusion, in.   2/0 

00- i/0 
Hole n 

S 
P 
Perpendicularity,  .001   in./in. 

Longitudinal/QQj * Transverse 
Flush Gage Reading,   in.      . 0C^ 
Capacitance Gage Reading 
Exit Burr Height,  in. 

Bluing Pin Rollout 

^L^ 

2JS- & 

Air Gage Readings (.0001 in.) 
Angular Position 

^4 

Axial 
Position 

Bottom 11 
n 

T: 

US 

-JJL 
Ax± u_ 
I 

w 
-?>o 
HSL 
IdL 
LU2- 

90° 

'70 
Z£ 
JLSL 

-h. 

180° 

7.0 
UL 
To 

ifQ   VIQ  Vt-a WO WJL  \(Q'Q  l/r g 

225° 

-CtP 
J,n 

i i 

270° 

^M 
1 (L 
UL 

^5e 

'/O-O 
22 ES 
1? ■ a 

Figure 1^4 - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      /f        Quality Variable   S^xi^gWi^c      tZS*** 
Specimen No. ^J^ M*»J*-n**t*t*Mf (.***$) 

Hole Manufacturing Conditions and Procedures:  TBtA* UOtr* I/AJ^M^ ~ 

SJSL 
Spindle,  rpm 
Cutting Fluid 

CL 
äLt- 

Feed: 
Depth: (Ind.  Reading) 

Surface Finish, AA 
Protrusion,   in. 

jn'-.nr Hole II 

32 
Perpendicularity,  .001  in./in. y 

Longitudinal jjr^jf Transverse  . flQ *L     «OS 
Flush Gage Reading,   in.        ULSLL ' 
Capacitance Gage Reading     3\f y 

Bluing Pin Rollout 

1    * I 

Exit  Burr Height,  in •:• 

Axial 
Position 

BoUorc 11 
12 

# 

31 

Air Gage Readings (.0001 In.) ~ 
Angular Positrpn 

0° 

M 
±IL 
ü 
/*Q 

W 

f.O 
ft ; U 

LA 
Jmmnm 

90° 

y n 
M4. 
/?.tf  VSü 

180° 

-fie 
2Z 
JJLA. 

22S0 

'JjL 

i 
^4- 

/tf ^ 

270° 

IT is 

Jt a   VL i 

315° 

ZI 
.L-fiL 
^ 
Z-d 

Surface Finish, AA 
Protrusion,  in. 

'Ozjij. 
Hole #2 

& 

Bluing Pin Rollout 

Perpendicularity,  .001 
Longitudinal      A 

in./in. 
Transverse 

Flush Gage Reading,  in. 
Capacitance Gage Reading 
Exit Burr Height,  in. 

t& U- $0 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom 11 
12 
1 
& 
IS 

*JJL 

i 
■iS" 

•JLL t CL 
45 
CJCL m 

90° 

<>   0 -fo 

ISA 

180° 

il 
i 10. 

225e 

i ÜL 

JLX 
LS; 

ytf l//.g 1//^ l/v-tf 

270c 

-V<? 

& 
4^ XA 

3I5e 

Figure  lA - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series       /9        Quality Variable 
Specimen No.   ijCijgC. 

Hole Manufacturing Condition« 

"Er/irtcA 

ondltIons 
.cove 

and Procedures:    ^j-^H    VXTH t/MWfc' 

Spindle,   rpm fl Q 

Cutting Fluid:     ~D/t y* 
Feed: ^g;  S ***4 
Depth:   (Ind.   Reading) 

Surface Finish, AA 
Protrusion,   in. 
Perpendicularity,   .001 

Longitudinal   i ^ r /j 

Hole  #1 
Bluing Pin Rollout 

in./in. 
Transverse < 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

O Oj 

UgJ. 1 ^ 

Axial 
Position 

Bottom ^l 
#2 
13 
Ik 
n 

Air Gage Readings (.0001 in.) 
Angular Position 

UL 
i \CL 

tu. 

45° 

IUL 
JU- 
JUL 
±J2- 
TSTül 

90° 

-3.0 
UL 
*>.<? 

^ 

180° 

HJL 
£1CL 
HA. 

225° 

-90 
JJZ. 
S^L 
5L^L 
lUZ 

270° 

-f.O 

M 
i 'UL 

315C 

2M- 
1UL 
lUL 
/J.i? 

Surface Finish, AA /QQ    1/C 
Protrusion, in.   J Z S 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,  (j       Transverse 

Flush Gage Reading,   in.         > Jjf 
Capacitance Gage Reading      J^X 
Exit  Burr Height,   in.      

g£2^ 
10oh 

r-: 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom |1 
n 
n 
7F 
us 

zlL 
HJL 
MA 
JCL 
ILL. 

w 
-JdL 22 
ZJL 
±JL 
/UL 

90° 

'fr-O 
2^2. 
JUL n. 

180° 

?.ö - f/ 

To 
2JL 
ZÄ_ 

225° 

rLL 
UL 
UL 
3. O 

lid Vf-'O vc o v'4  l/ZZ 

270° 

7o 
2Z 
l£_ 
TS- 

315' 

^ZiZ. 
t Li2. 

^2. n. 
Figure \k  - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   // Quality Variable    ^jjj äjJZuULlZjLl* 
Specimen No.   f % $ ß MOi.J^T 

Jlf/i^fJ 

Hole Manufacturing Conditions and Procedures 

fLnjiiui 

ij^i. 

Spindle,  rpm 
Cutting Fluld7 

1L Feed; 

fit\/ 
T'   r svAi 

Depth;   (Ind.  Reading) 

Surface Finish, AA 
Protrusion,   In. 

Hole #1 
M°iJ2JL  Bluing Pin Rollout 

Perpendicularity,  .00^1   iTT./ln. 
Longitudinal  < fOl    Transverse < 0 0 jS 

Flush Gage Reading,   In. 0  
Capacitance Gage Reading     S£/0 
Exit Burr Height,   in.      

¥ 4 
-.I»* 

Air Gage 
Anqui 

Readings  (.0001 
ar Position 

in.) ^^MttHTi. 1 

Axial 
Position 0° 1,50 90° 180° 225° 270° 315°    ! 

Bottom #1 -fro -70 -v^ -Co -?.o t' C -f.O    \ 
\         n Q..0 J.O s-.c 1'Q S.Q 3.C ^0 

n .i.p 3.0 7.6 y.o r a 1 C J/o 
#k hO 1 0 J   C 1.0 2 c h 0 3.0 
15 llQ ua Ho Uü. >\l /-.. a //.(? 

Surface Finish, AA    J/0 '/JLQ 
Protrusion,  In. JL J S 

Hole »I 
Bluing Pin Rollout 

Perpendicularity,  .001 
Longitudinal      f) 

in./in. 
Transverse 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Qf7~ 
CLQL 

302 10 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom If] 
n 

73 w 

-MIL 

I rt 

"IS0 

g'.a 

± uL 

ft 

90° 

UL 
AuL 
Lil 
22 #5 \i3,n \i< 0 UM UEü \t'.t> \Ka 

180° 

r.o 
UL 
ü 

225° 

-£0 
X5: 
2, a 
XH 

270° 

~-£JL 
3L 
IL 

JJU- 

315e 

-frO 

± TUL 
JJLdl 

Figure I'» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series 
Specimen No 

/?.       duality Variable S.M£    /?ü (/.üt i'f i*     OXA' 

uring Conditions an 

i 
Hole Manufacturing Conditions and Procedures: I^CiM h/,'fh   U *.: f   ^. 2t 

. LA tu . S/'i t"\./  
\r.:\-c. 
pindle, rpm 

Cutting Fluid: 
££ 
JUI^L 

Feed 
Oep th: "ind. Reading) 

Hole ^1 
Surface Finish, AA l?0 - /2 *£_ 
Protrusion, in.    X ZS! 

Bluing »Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal \Q(>%.   Transverse//;^ X» 

Flush Gage Reading, in.  _Q  
Capacitance Gage Reading  j ^ ^  
Exit Burr Height, in.   

1^ A* m 
F 

Axial 
Posi tion 

Bottom ^1 -t.o 
n 

IT 

Air Gage Readings (.0001 in.) 
Angular Position 

&JL 
JUL 
!_£_ 
ISJL 

W 

~}L 

JLJL 
ILA. 

90° 

■3.0 u- 
JJL. 

180° 

O 

r 
».i c 

MUJ. 

225° 

U 
L 
t ■ i.-' 

J14L 
n\Q 

270° 

'2.c 

1 ul. 
uL 

&JL 

315° 

!£_*_ 
A 
A— 

Surface Finish, AA 
Protrusion, in.   JJf 

fes 
Hole n 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 

Longi tudinal ^^^ ^ Transverse , QOl 
Flush Gage Reading, in.    /fr  
Capacitance Gage Reading  X^I 
Exit Burr Height, in.   

i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom ^1 
n 
IT 
TV 
us 

'M. 
U. 

AS0 

-7.0 
ZS 
S^. 

90° 

-JLV 
>. c 
4J? 
13- 

180° 

-u- 
JUL 

Co [Ma \/f.<2 \/i,a\/:'0 \/yo vHu 

225° 

£4. 
2J2- f : o 
HZL 

270° 

■JLo. 
£. (2. 

&r 

315e 

su. 
^2. 

Figure  1^ - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     /? Qual ity Variable Su/?r._?(t /fecti *■ /j* • SC/O *Ch 
Specimen No.  ggZtie /^.^f^f /iv/S   .j 

Hole Manufacturing Conditions and Procedures:   /?fj*r> fr, ■*k   j/^j //'' - 
5/>g.   ZLLi^ui  LlLLi  äXJsil *2£JL LM. Sv^i/lyJ—s?, 
i/s//Jfi/<',y   ted   5 >* .MT JPJ/i cy .-..,,■    ..,■>-.':* 
Spindle,  rpm ^   &o   Feed;    J^f     #. t/'',**i. 
Cutting Fluid:     p/ 'S Depth:   (Ind.  Read i ng) 7 ] fy a 

BlLinc 
Hole /fl 

Surface Finish, AA    //O- /J- Q 
Protrusion,   in. /p Z.  
Perpendicu1 arity,   .001  in./in. 

Longitudinal  iOol     Transverse ^ 
Flush Gage Reading,   in.        , Q 0 tL 
Capacitance Gage Reading     J QQ 
Exit Burr Height,   in.      

Pin Rollout 

(/ 

Axial 
Position 

Bottom #1 
n 

ir 

Air Gage Readings (.0001 in.) 
Angular Position "" 

A. 
^2- 
^J2. 
1L0_ 

W 

U. 
7 H 
£ 

90° 

LL z_ 
UL 
MJL 

180° 

tu 

3£ 

225° 

V c 

UL 
LJJL 

270° 

HO 
Z*L i 
ikL 

315° 

La 
EZ 
2-3- 
i^L 
^J2. 

Surface Finish, AA      --AZA 
Protrusion,   in. /SI 

jyole #2 

Perpendicularity,   .001  in./in. 
Longitudinal 100/   Transverse    10*1 

Flush Gage Reading,   In.        , 06"'^.  
Capacitance Gage Reading      2 $0 
Exit Burr Height,   in.     

Bluing Pin Rollout 

7^ # 

Air Gage Readings  (.0001   in.) 
~    Angular Position 

Axial 
Position 0°    ' W 90° 180° 225° 270° 315°    1 

Bottom #1 'l.J '7'V -70 'i'.O "(J -i: 7^ n /: a ?. r If.O ¥-a %Q ^. „■ ^J 
h to H.Ö \Q \<<? S.J /, f.0 
A p. a .J.,0 ■</a Cö s ..' f ^ 
us 70 J.f */0 (■■* %(? £.0 i 0 

Figure  14  - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No. . ißi'äL 

Quality Variable  Sifs?/JL£   /W v L r< <s .Jl/.>.;^ > 

Hole Manufacturing Conditions and Procedures:   /?fjt>*  WifA  U^-J^f/,- 

Ulf tirf^y    fCd   S/fäerj-VJ/fnUt  Po//   SC/D+th 
Spindle, rpnr 
Cutting Fluid: 

&L. 
JMS 

Feed o 

Depth:   (Ind.  Reading 

Hole #1 
Surface Finish, AA 
Protrusion,   In. h 
Perpendicularity, .001 

Longitudinal IQCQ V 

3uk 
MJS. Bluing Pin Rollout 

c»—■ ■   "<'' 

in./In. 
Transverse / fQfb 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

4 OTT ^ f r 

In.) 
Angular Position 

|    Axial 
Position 0° ^5° 90° 180° 225° 270° 315°    ! 

Bottom /M /^ -7'Q -to 0 J.o -Ze J.o   \ 
f          n £ ^ i0 io y<? <* & 7-c- 9C 

*} 7r? rt u.a fcJ \o <: o ?<- 
\          »k '/a a c.a I? y<? /a. a J.C Oj^ 

^5 LL0 UQ IT-Q /ja U'0 i<p A     U          | 

Surface Finish, AA        /0S' 
Protrusion,   In. f2 7 

Hole HI 
Bli/ing Pin Rollout 

Perpendicularity, .001 In./In. 
Longitudinal iQOl    Transverse <0^fi. 

Flush Gage Reading, in.     Q  
Capacitance Gage Reading JL fi.^ 
Exit Burr Height, in.   

-] 4* 

Air Gage Readings (.0001 in.) 
Angular Position 

vrAl- 

Axial 
Position 

Bottom ^1 
n 

#5 

J2- 

i a. 
f.O 
£J2. 

'♦s0 

&L 
JUJL 

90° 

76 
LJL 
2J2- 
l+A. 

Mz 

180° 

<0 
SUL 

1 2Z 

2251 

~J^L 
X4- 
$JL 
S*JL no 

270° 

± L. 
tfo TB 
5. J 

315e 

~J-0 
.r. a 
Jt-z. 2° rs 

Figure l^ - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Se 
Specimen 

rles     /«? Quality Variable SälÜiZ^A /r v-J--*,■.■ ff/' -. 

Hole Manufacturing Conditions and Procedures:   ßfj/M,    !>/,'///   U'^Jfrt- 

Sii   t LL r   LOL 
Spindle,  rpm 
Cutting Fluldl      77P 

■£ 

Feed:   "^O"    ^ -T/ A' 
Depth: (ind. Reading) l^'CJ 

Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal r&a 1% 

m. loo 
Hole #1 

in./in. 
 Transverse 

Flush Gage Reading,   in.        U* 
ITT 

•Jl£lL 

Capacitance Gage Reading 
Exit Burr Height, In. 

i" -L 

Bluing Pin Rollout 

"W 

■ i 

it V 
-ITä.. . 

Axial 
Position 

Bottom £3 
n 
* 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

J2L£. 
gjz 
Uli 

w 
o -lo 

AM. 
2 o 
/o-o 

LLL 

90° 

SJL 

i A 

180° 

'hO 
1JL 

I 2 

225° 

AJ? 
IJL 
£_£_ 
IUL 

270° 

O 
SJL 
XJL 2Z 
Zoo 

315° 

2JL 

i iJL£ zzn 

Surface Finish, AA _/$> 
Protrusion,   in. (£& 

Hole n 
Bluing Pin Rollout 

Perpendicularity,   .001 
Longitudinal jQb? 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

in./in. 
Transverse     vc*- 

i: 31 7« i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom ^1 
n 

as 

JZ 
£-2. 

W 

I^2_ 
il^L 2S 

*L n 

90° 

^ 0 
X_ 
&JZ 
CJL yi 

180C 

~J0 
E zz 
SJL 

225° 

J 
X 
■^ 

ZÜZ 

270° 

Xä- 
^U o: 
^L 

315° 

•^^ 
^^ 
iL 
-^ ^ 
21^. 

Figure l^ - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    /^ Quality Variable ^/V.^   /?jj ^•.y    ffrf. 
Specimen No.   y/sjf 

1L*\ 
M.f.f''i~ i7 \ /• 

Hole Manufacturing Conditions and Procedures:   flfj*   us>*h   i/,^^/^ 

Sotn Spindle, rpm 
Cutting Fluid 

£4. 
ti/'l 

Feed:   Jj-    StA A,     
Depth:   (Ind.  Reading)   j, \ sti 

Vll 

Hole II 
Surface Finish, AA   //0-/**£ 
Protrusion, In.    /«IJ 
Perpend1cu 1 arity, .001 in./In. 

Longitudinal < Oil    Transverse <00&j' 
Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

irr P *(, 

Bluing Pin Rollout 

•ifcp-. 
. ig? 

Axial 
Position 

Bottom II 
n 

T5 

Air Gage Readings  (.0001   in.) 
Angular Position 

zUl. 
ZJL 
JQQ 
LLO 
% 2Z 

'»s0 

'^0 
XtL 
f.O 

%** TTO 

90° 

-r.a 
tLL 

± a. 
n a 

180° 

~Ao_ 
ZJL 

%A 
ILtL 

225° 

/ O 
EZ 

MZ 

270° 

xo 

n, a 
JL 

315° 

J 
-L 

A is-   * 

AA     ill 
Hole »l 

/: Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal I PCs*    Transverse ,^^/ 
Flush Gage Reading, In.    Q      
Capacitance Gage Reading  2SS 
Exit Burr Height, in.   

Bluing Pin Rollout 

^i 
n»- 

Air Gage Readings  (.0001   in.) 
Anoular Position 

Axial 
Position 

Bottom II 
12 

T't 

15 

±JZ. 
ZJL u. 

W 
-Ho 
L^L 

2~ 
£JL 

90° 

-(,.0 

Ü 
i g 
tUL 

180° 

'?.Q 
IJL 

% 

225° 

£. 
£JL 
ZJ2. 
4-4- 

270° 

hJL 
£J1 EZ 
^-c 

315e 

'ML 
^ -   - 
XJL 

?■* V'JJ \ 
Figure \U - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Tes t Scries       /f 
Specimen No. ^cd R 

Quality Variable Jz/AV.V^ ^;,>>.>. 

Hole Manufacturing Conditions and Procedures:   fi#j*t<  AAV/i  U/^.'f/''- 
> ■/•' 

Spindle,'rpm aO_ 
Cutting Fluldl     J)H/ 

rr .ojs   j PIAII  nj~ /.- 
JL^ 

Feed:       a£C     ?'    *  *■■'■ 
Depth;   (ind.   Reading) l.T&O 

Hole #1 
Surface Finish, AA       AO    /,>.? 
Protrusion,   in.        //fa 

Bluing Pin RolUyt 

Perpendicularity,   .001   in./in. 
Longitudinal     @       Transverse   /QQ, 

Flush Gage Reading,   in. fQO}- 
Capacltance Gage Reading        - .> ^ 
Exit Burr Height,   in. 

U£ 
1^ 
.4 

,*.v^ 

Axial 
Position 

Bottom j»! -J*^ 
#2 

t 
T5 

Air Gage Readings  (.0001   in.) 
Angular Position   """ 

£JL 

W 

CJL 
J^o_ 
JLa. 
J/.JL 

90° 

££. o 
iLJL 
ÜÖL 

d. 

180° 

J^_ 
7j2_ 

^ 
J2. 

'^L 
/u- J 

225° 

-J_jL -C 

TäL 
±. 

j 

270° 

£ 

315° 

>   ^ 

J. 

Surface Finish, AA      / •: . ^ ■ /, 
Protrusion,   in. I 3 Ö 

Hole HI 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal    fl        Transverse  /j £ ^ 

Flush Gage Reading,   In. ^  
Capacitance Gage Reading J-ff 
Exit Burr Height,   in.      

0° H, 

Air Gage Readings  (.0001   in.)' 
Angular Position 

Axial 
Position 

Bottom #1 
#2 

#5 

-J,<9 £2 
i 

^JL 

'♦s0 

4^ \L 
JUl 
tZ. 

90° 

^z. 
i x^: 

180° 

-p?.^ 
7^" 
^T^) z 

£2 CIS 1312 BQ 

225° 

ZiZ. 
^2- 
XX 
J1JZ. 

270° 

^.i 

C    i/ 

315C 

-2.0 
20 s i^: 
2U2. 

Figure I*» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     /f          Quality Variable Jw;/»^   /fo^tu^ni JXJm&h 
Specimen No.  J^Lß  M*K, TfT.    /^r/r>j 

Hole Manufacturing Conditions and Procedures:    flfrf/K iSt'fh (jj^dXll " 

Spindle,  rpnr 
Cutting Fluid:        ti/\' s 

tMl  ft*    £££  l£m V'* iuL :f\>\ Feed:    ^    itf^S' 
Depth:   (Ind.  Reading)     / ij( Q 

Surface Finish, AA /»? j 
Protrusion,   in. £J if 
Perpendicularity,   .001 

Longitudinal     Q 

Hole $\ 
Bluing Pin Rollout 

in./In. 
Transverse / ffOiS 

Flush Gage Reading, In. 
Capacitance Gage Reading 
Exit Burr Height, in. 

-s m (f i - -1 
c 4.. 

'.'fVP- 

Axial 
Position 

Bottom #1 
I? 

If 

Air Gage Readings (.0001 in.) 
Angular Posi tlon 

0° 

-JJL 

»5   \I0.0 

«.S0 

%g_ m 
JUL 
Ü-L. 
ILXL 

90° 

'/ML 
4JL 

it 

180° 

f.^? -J.v 
äJL 
JLA. 

Jo- Q 
JZ T*L 

225° 

'XL 
to 'OJ2_ 

&4 

270° 

-Xo 

l^L 
jro in. 

315° 

.^.iL 
y^^ 
Z^Z 
Üi2- 

Surface Finish, AA     Jjjs : 
Protrusion,   in. JQtf 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,0OI      Transverse, i oo t~ 

Flush Gage Reading,   In. Q 
Capacitance Gage Reading 
Exit Burr Height,   In. 

iJS 1(fi> ^Ka» 

Axial 
Position 

Bottom |1 
n 
'± n 

Air Gage Readings  (.0001   In.) 
Angular Position 

■UL 

MO- 

w 
±2. 
Ü 
JZL 
//o 

90° 

-M. 
fLO. 

I 
u'a yjQ 

180° 

'J2JL 
JLJL 
Ur H-2. 

225c 

'ML 
,* ,'J 

± ± o 

270° 

OJL 
XJL 

i >.. 
i£j2. 

315° 

-JUL 

1 ^Z. 

O^L mx. 
Figure 1*« - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     // Qual i ty Variable    SrJj>fi^   /?   ..   * .^ s. $-SO.>;](th 
Specimen No.   jfij^ /      V  r--     /7~, -TT. 

Hole Manufacturing Conditions and Procedures:    jffr'sin   t*/<f^   UtLcLLiL 

Z/__ ^■'■•■y ^ / 

Spindle, rpm 
Cutt ing Fluid 

X, ■^/^ I ^^ / (/ ■' I 
Feed:    ^sy ^f' J/J, /■      __ 
Depth:   (Ind.   Reading)   j tjfj 

T 

Surface Finish, AA 
Protrusion, in. l£t± 

Hole n 
4  Bluing Pin Rollout 

Perpendicularity,   .001   in./In 
Longitudinal / ^o/^Transverse ^ 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

OCl 

fe 
1 c '• 

Axial 
Position 

Bottom £1 
#2 

IS 

Air Gage Readings  (.0001   in.) 
~    Angular Position 

i £. 
ÜL^L 
UUL 

W 

LUL 

90° 

HJL 
X-JL 
UL 
SUL 
/JO 

180° 

UL 
$ 

2_ 

I LLjß. 

225c 

/O 

L^. 
I ^L 

lo_ 

270° 

0 

J-L 
-HO 

SUL 
LL*L 
1*L 

315° 

t 
L. 
U\ u 
'XA. 

Surface Finish, AA       ^5' 
Protrusion,   in. ^^ j^1 

Hole n 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal  Q       Transverse 

Flush Gage Reading, in.    Q 
Capacitance Gage Reading J ifU 
Exit Burr Height, in.   

^ ^4 -7t 

—.4 
Air Gage Readings  (.0001   in.) 

Angular Position 

Axial 
Position 

Bottom II 
n 
n 
IT 
#5 

-Ml 
ITo IS 

%a. 
ÜLO. 

W 

~±.o 

t t A_ri- 

90° 

• .0 

3- 

180° 

■S.ff 
3Z 
1 

/ :; EZJZSa — EZ 

225° 

J.O 
JLA 

i L£. 
-? 

270° 

LA. 

t Ü2. 
:^ 

j 

315° 

JSL 

Ö 
^iL 
IHO- 

Figure l^t -  Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series /^ ^_ Qua 1 i ty Variab 1 e Sun'fj-}(c   /?:Jt/9A w 'JS-SC/- ■ ^ M 
Specimen No. If{]i>/1 /WA//''*. /fy/?/.^ 

Hole Manufacturing Conditions and Procedures: ßjUl&l ^> t /> i/t •f/s~ 

Spindle,  rpm £0.  Feed:       y     ft T/' / 
Cutting Fluid: tirty Depth:   (Ind.   Reading)    f y^Cs 

Surface Finish, AA    Jf  " 
Protrusion,   in.        jjj. JL 

Hole #1 
/►' J? Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,001    Transverse  < QC^ 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading 7/C  
Exit Burr Height,   in.      

r 4 
.»•» fc'" ■ 

^ - 

Axial 
Position 

Bottom ^1 
n 
n 

-W 
Is 

Air Gage Readings (.0001 In.) 
Angular Position 

1^_ -s.o 
JLCL 
tid 
i£jj_ 

W 

zz 
aA 
Z-L 
/i. 

90° 

A4- 
f 
ZJZ. 

180° 

r- <? 
£JL 
L^L 

225° 

LO 
l±_± 
iUL 
II 
/s 

270° 

z 
^_£. 
/LöL 

^£i2. 

315C 

IJL 
KiS. 

it HJL 
. u 

Surface Finish, AA     JLL£JL ^^ 
Protrusion,  in. IJ^ 0 

Hole n 
Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal /^tf<y.^Transverse > Qoc*~ 

Flush Gage Reading,   In.        »091  
Capacitance Gage Reading       23J~ 
Exit Burr Height,  in.      

no i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom ^1 
n 

«s 

ILA 
/Q<Q 
IÜJL sz 

»♦S0 

3.0 u 
± a. % Q   th 1 

225° 

UL 
/c c 

^ry 

270° 

-L£. 
JM£- 
JLJL 
U*L. 

315° 

UL 
iL 
Lk. 
IL1. 

Figure \k - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series  /?    Quality Variable £a,h'r  1  /•    '  r ^ i-.   i.t-iK* 
Specimen No. ?i)Lf fi*/9X. J >*r    /; < -V 

Hole Manufacturing Conditions and Procedures: jhß   \   <■' n u* <- 

UXL iLl: 
Spindle,   rpm 
Cutting Fluid": 

Uii .<cr tfvr l££   Uti L 
JOL 

22 M- 

JlL. 
Feed:       ',     y  jry 
Depth:   (Ind.   Reading)    m c 

Surface Finish, AA 
Protrusion,   in. ML 

Hole n 
UA. Bluing  Pin Rollout 

Pe rpend i cuI a r i ty, .001 in./in. 
Longitudinal , ec ■ \   Transverse 

Flush Gage Reading, In.   QS \ 
Capacitance Gage Reading 
Exit Burr Height, in. 

a on -A 
2 OS 

Axial 
Position 

Bottom II 'JO 
n 

T 

Air Gage Readings (.0001 in.) 
Angular Position 

li2. 

/; r. v. 
vr /o o 

w 
2JL ±_r 
HL 
TTJ 

90° 

I^L 

VT 

180° 

i-e. 
S1CL 
fai u 

225° 

^Z. 

E JSL 

270° 

U- 

t- 

315° 

r.o 
A^. 

X^L 

Hole 91 
Surface Finish, AA 
Protrusion,   in. -m^ Bluing  Pin Rollout 

Pe rpend i cuI a r i ty, .001 in./In. 
Longitudinal ■ ^ c'^ Transverse ip$t\' 

Flush Gage Reading, In.   > $■' I  
Capacitance Gage Reading  J^ /  
Exit Burr Height, in.   

00. i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Pos 111 on 

Bottom fi\ 
n 

T3 

#5 

-_Z2_ 
W 

-JL± 
1A. 
L. 
ZJL 

90° 

j.J 

i. 
s^L 

J   VflQ   WlTXfv 1\LIJL 

I80c 

^L 
JLJI 
-£ui2. 

liX. 

225c 

•}J 
J^Q- 
^A. 
JLJL 

270° 

'//• d 
AJU- 

I f 

315° 

»     A. 

r.a 

YT 
Figure 1*4 - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series     // Quality Variable SWJÜ T. r /?jJ:l,/Lf..-S~r--^ 
Specimen No.   J.T//? MtK fft    /; 

Hole Manufacturing Conditions and Procedures; , /. 

Ute faul 
Spindle,  rptn _ 
Cutting Fluid" 

Iju. 
Spfrfl £Lül£ 

4jim ud r.       .- -•■/..) 
JLL 
M^L 

Feed: ^T/   & £./*,'' 
Depth:   (Ind.  Reading)    j". y £■& 

Hole #1 
Surface Finish, AA        /jjT'/J Ö  
Protrusion,  in.        211 
Perpendicularity,  .001   In./In. 

Longitudinal / Q       Transverse * CC3 
Flush Gage Reading,  in.       / 0C ■■*.  
Capacitance Gage Reading      XIf  
Exit Burr Height,   in.      

Bluing Pin Rollout 

f 4 
I. '■:~ 

Axial 
Position 

Bottom #1 -90 
n 
% 

Air Gage Readings  (.0001   in..*") 
""   Angular Position 

SL£L 

TTÖ 

W 

'Mo_ 
Z   J 

ILJL 
«5   \l0.0     \t2.5     \/l  O 

90° 

OJL '\ j 
1JL. 

ILJL 

180° 

£JL 
n J 

225° 

%_£_ 
UL 
/- J 

270° 

S.O 

UJL 

315° 

-J.C 
12L 
7TZ. 
JLI. 

Surface Finish, AA   J0"'11* 
Protrusion,  in. ^ 0 '■> 

Hole n 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal f\      Transverse 

Flush Gage Reading, in.  töO f 
Capacitance Gage Reading 
Exit Burr Height, in. 

OOjL 

IS £ i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom #1 
n 

»s 

:.J 

■£ J. 

tl 

'»s0 

zLJL 
!UL 
LJ. 

90° 

^2. 
JL^ 

i \£L 
/? J? 

180° 

-J,0 
^2_ 

%jl 
11 Q WJL 

225° 

IA. 
A^L. 
ZJL 
jrjL 

270° 

J 
T£ 
JL2. 
£J2 

ZLJL 

315e 

-10 
XJ2- 

-& k_^. 

Figure  I1» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

(L Ekt) Test Series     /? Quality Variable SLI/-"-.-- ■- I?.   V/.■. .-■., 
Specimen No.  iff UT W'^'J^T     ?;V/9/,w 

Hole Manufacturing Conditions and Procedures:   ßffi/i-    L-'ifh   i//^-(/''- 

Spindle,   rpm fj Feed:     v,     if T PAJ 
Cutting Fluid:      QJjjL Depth:   (Ind.  Reading) 

I   iXl   /'/>< 

J,Ci^ 

Surface Finish, 
Protrusion, in. 

AA   iQO'fO* 
Hole #1 

11JL 
Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal Q 

in./in. 
Transverse ■ ooc ä" 

Flush Gage Reading, in.   Q 
Capacitance Gage Reading 
Exit Burr Height, in. 

nir. 
d 

Axial 
Pos Ition 

Bottom I] 
n 
n 
IT 
IT 

Air Gage Readings (.0001 in.) 
Angular Position 

,—   ■> 

to**'*' 

y 

'J£S_ 
JO 
ZT ff zz 

'♦s1 

-^. 
jiLil 
J1A 
Ul. 
dJL 

90° 

i^iL 
Jj^L 
2^. 
r- r 
.i^l. 

180° 

/,?.<* 
J. ^ 
2Z 
j^. 

£4- 

225° 

VIA 
^J2- 
>  u. 
LJL. 
t J 

270° 

7^/^ -Jte 

ft 

315° 

770 
3,0 

JLJQ. 
2'J2... 

Surface Finish, AA       %£sJJJl 
Protrusion,   in. //C 
Perpendicu1 arity,   .001   in./in. 

Longitudinal < 0 01    Transverse 
Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

Hole §2 
Bluing Pin Rollout 

»oon 

jva. 
tfi 

.. "V 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 0° W 90° 180° 225° 270° 315°    1 

Bottom ü -Wo '/f.O '/2.0 ~Mo ~/*/0 if > -/ -J   \ 
\                #2 *.Q ti D  O J.O l-n J.O J.J 

*? 1.6 t'i ■2  O 1.0 y.0 A.O J.O 
A 1.0 / 0 Z'O A O J.O ^ J.O 
#5 3.Q 1-0 X£> ho ?.a f 2 J'O 

Figure \k - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     /? Quail 
Specimen No.   3J)£ /? 

ty Variable Sjj&jjLZ JlW/*~'^~ i&Ü£i 

Hole Manufacturing Conditions and Procedures: jltfiA*;  i*>,'ih    Cf'Sj/sf 

Hit Mat;, JZSZAZZSI TEJUISL AuIkZuL mSlluSZEdt*? 
Spindle,  rpm        fQ  Feed:    jy f, 1/3JH.  
Cutting Fluid:      /; /j V Depth:   (IndT Reading)    j trTo 

f 

Surface Finish, AA     //0~fXO 
Protrusion,   in. /a? 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ftoofT Transverse t 00>I 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

4 TK. 
i>i 

Axial 
Position 

Bottom #1 'li,0 
n 

75 

Air Gage Readings (.0001 in.) 
Angular Position 

XiL 
HA- 

w 

HU. 
2±£_ 
2JL 
J^ 
JfJL. 

90° 

tzo 
A£. 
^J2_ 

i 

180° 

iLL 
UL 

* 

225° 

llo -M,0 
JU- 5Z 
i 

270° 

UL 
i^L 
J1Ä. 
££. 

315° 

lUL 
& t fry 

Surface Finish, AA 
Protrusion,   in. 

Hole n 
Bluing Pin Rollout 

Perpendicularity, .001 in./In 
Longitudinal 'flgj> Transve 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

■ ll • 

nsverse < Q 0 X*        ^J 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1    "// 0 
n 
7 
\ 

15 

Z2 

I l 

^5° 

~/J.O 
UL 
AJL 
JUI. 

■n Ui2 

90° 

~1LQ_ 
AJL 
A£- 
U4- 

180° 

-W 
1-0. 
UL 
JUL 

225° 

'12,0 
MS- 

± a. 

270° 

/J.o I 
i 

J.glJ.^ I »?^ IJ.^ 

315C 

Figure  1A - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen 

"     /7    .    Quality Variable Sutfftf^ HQfytltfdk  /'a'tii'? 

Hole Manufacturing Conditions and Procedures:   /V/^/    A '/ /*\    Cf*'JS/!■ 
CLX. 

Spindle,  rpm       #0      Feed:     s£   flPA'T 
Cutting Fluid;      Qrf/ Depth:   (ind    Reading) *. ^ •■^ 

Surface Finish, AA 
Protrusion,   In. 

Hole #1 

ßt JJOX 

Perpendicularity,  .001   In./In. 
Longitudinal   C Transverse  > C C f^i 

Flush Gage Reading,   in. , re t  
Capacitance Gage Reading       J0*f 
Exit Burr Height,  In.      

70 ^ 

Bluing Pin Rollout 

Axial 
Pos 11 i on 

Bottom ^1 
n 
* n 

Air Gage Readings  (.0001   in.) 
Angular Position 

'l\Q 
*0 

zz 
LJL 

W 

1.0 
Jul. 

£JL 

90° 

dbL 

i 
180° 

ILA. 
.?.^ 
^2- 
dJL 
IUL 

225° 

-/:. -n 
±JL 
**r 

270° 

VS.^ 

JUL 

± 
LO_ 

315° 

-To 
TU 
Tc 
JZ. 

Surface Finish, AA 
Protrusion,   In. IZQ 

/J y-SAS 
Hole n 

Bluing Pin Rollout 

Perpendicularity,  .001   In./In. 
Longitudinal  ^eö^ Transverse   / QQl!» / 

Flush Gage Reading,   in. • 0°^-      -7b^ 
Capacitance Gage Reading      2 LL ' 
Exit Burr Height,   In.      

/'• 
\ 

Air Gage Readings   (.0001   In.) 
Angular Position 

Axial 
Position 

Bottom |1 
n 

T2 

n 

% o   v; 0. 

^ 

HJL 

W 

i 
•'' o 
ul. 

LA. 

90° 

JUL 
A.* 
luZ. 
UL 

180° 

-/La 
j.o 
i'O 

% 

225° 

f.^ 

LUJA 

270° 

dJ.   -1L2. 
J^L 
JLSL 
/.o 

315° 

JLi2. 
^4 
2 LJZ. 

. o 
Figure \k -  Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Se 
Specimen 

ri"     /?     .    Q"a"ty Variable  Sn/tf,'\'f /fäi'.rht'fi,- //. dJlC) 

Hole Manufacturing Conditions and Procedures:     ReAAi U/.xrA  Ut^J-fSt* 
S.I/.   ll±ßJzjül I.'/* '■  dld4a **aß  t.H'.rs,441 /?*'**■ ,4 

Spindle,   rpm        g-g   Feed:   ^sy   f jf p/y,!,  
Cutting Fluid:    ß Jl </ Depth:   (I nd.  Read I ng)    3 s'00 

Surface Finish, AA      (aa-lfO 
Protrusion,   in. /OS* 

Hole #1 
Biuing Pin Rollout 

Perpendicularity,   .001  in./in. 
Longitudinal   iO07~   Transverse > gg / 

Flush Gage Reading,   in.        < 0OtL. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Z£Z 
t 

.4 It 

Axial 
Position 

Bottom £j '/^^ 
#2 
n 
T5 

Air Gage Readings (.0001 in.) 
Angular Position 

;f. «»- . ...' 

^2. 
AiZ 
AA 
UL 

W 

■IM. 
AJL 
AJL 
LJL 
XJCL 

90° 

HUL 

$ .0 

n 

180° 

^ /y^ 
±M_ 

f v 
r- C 

225° 

■OJL 
.2-0- 
2-tL o 
ZZ 

270° 

•n'o 
J, a 
SL4L m. 
UL 

315° 

Zi^L 

Surface Finish, AA      j/C -// T 
Protrusion,   in.      ///  

Hole §1 
Bluing Pin Rollout 

Perpendicularity,   .001 
Longitudinal   ' 001 

Flush Gage Reading, 
Capacitance Gage Reading 
Exit Burr Height,   in. 

in./in. 
Transverse ,ffo Z~ 

in.        , 002- ■ im. ^ i 
■-•■&. 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
#2 
n 
TT 
#5 

/J.Ö 
ZZ 
JL^. 
ZuA. 
J.:<? 

W 

ILL 
■JL 

?] ^ 

90° 

-/?l 
JL£. 
izl^. 
iS^. 

180° 

tM -JZü 
JLH. 
UL 
£^L 

v.j 1 va 1 .- J 1^.^ LO 

225° 

'. O 

J^L 
JUL 

270° 

^u. 2 
4^- 
g ■ v 

315e 

^LZ 
JiA 
-^r 
t 

Figure \k -  Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No, 

y? Quality Variable 5M£M*UMsi2äej>xi~ ÜlEUlQ 

Hole Manufacturing Conditions and Procedures:    fiefs? ^,th   (jj^JtlLz 
s;zt äx/kiui  iMl ate*. tuiLkitL L&ulM äL&te&L 
Spindle,   rpm       fp Feed:    jy  fTX/PAl,  
Cutting Fluid:       /;Hy Depth:   (Ind.   Reading)     l.^jt 

^ 

Surface Finish, AA     )20 -/ 
Protrusion,   in. /XiL 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001  in./in. 
Longitudinal      Q       Transverse  ,0 0 j 

Flush Gage Reading,   in. •p0_ I  
Capacitance Gage Reading        Jj^V 
Exit Burr Height,   in.     

7«' H. -~;i 

Axial 
Position 

Bottom 11 
n 

IT 

Air Gage Readings   (.0001   in.) 
Angular Posi tion 

o 

JjO 

±A. 
J^_ 
±JL 
UL 

h? 

Z&JL 
JLCL 
JJ2- 
A-äL 
IJH. 

90° 

ILL. 
44- 
£j2- 
rsi U 
UL 

180° 

-Ho 

&JL. 

225° 

'fc. 0 

jLi 
ZJL. 

270° 

/A 
£J2_ 
1 £. 
1M. 
iÜL 

315° 

'Wü 
J^- 
Z^. 

\ 
ü 

Hole n 
Surface Finish, AA     /;j 
Protrusion,  in. /Iff 

JLI. Bluing Pin Rollout 

Perpendicularity,   .001  in./in. 
Longitudinal       Q      Transverse  . (ffi / 

Flush Gage Reading,   in.        'JJMl  
Capacitance Gage Reading       jjTfcj 
Exit Burr Height,   in.     

gd 

Air Gage Readings   (.0001   In.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 

us 

-90 
äA 

± f JL 

ks" 

ztUL 
lA. 
I zz 

90° 

-to 
180° 

V^L 
JJL 
JU 22: 
JLZ 

225° 

-JLL 
y^L 
£* 
££- 
s.o 

270° 

'JJL 
2JZ. 
*f a 

J-4. 

315e 

J££. 
J^JL 
iLL 
X2 
3. a= 

Figure I'«  - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

I«' Series    /9 Quality Variable SuMSCl  dM*LtiLUtJU£JUjr\ 
Specimen No.  lß*/ß W^ J^     /^r//^jr / 

Hole Manufacturing Conditions and Procedures:   ftiffifif tJ, fM   i/^J^/f' 
.tit   /??'/",/(  /7^    l2££UL   'f->C'   LJtL&LuMl   faUUiJUi 

Spindle,  rpm        ff£ 
Cutting Fluid:       ft fi y 

Feed: \& SZÄ^ 
Depth: (Ind. Reading) J.J/QQ 

Surface Finish, AA 
Protrusion, in, 

Hole #1 

Perpendicular!ty, .001 in./In. 
Longitudinal >t(^.    Transverse tjfäl S 

Flush Gage Reading, in.   . QQ 2,  
Capacitance Gage Reading  J yy  
Exit Burr Height, In.       7 

70 
Op 

Bluing Pin Rollout 

Axial 
Position 

Bottom #1 
n 

IT 

Air Gage Readings (.0001 in.) 
Angular Position 

-JSjl 
2^: 
^ZJL 

iri 

W 

"ItJL 
lUl 
JLü. 

90° 

/*/ o -HO 
3-0. 
XJl. 

180° 

±JL 
LJL 
Ui- 
LJL. 

225° 

^L 
Zä. 
JLC 
1 Q 
£JL 

270° 

/* V 

JUL 
^JSL 

5X. 

315° 

l/j^ 

f 
^-Ä. 
/£J2. 

Surface Finish, AA /^ S -/JJ' 
Protrusion, In. 

Hole #2 

f?/^ 

Bluing Pin Rollout. 

Perpendicularity, .001 In./in. ^ 
Longitudinal ,otl     Transverse . 060*    ^Q 

Flush Gage Reading, in.   / QOI    ' 
Capacitance Gage Reading  J6S  
Exit Burr Height, In.   

< \ 
f* 

Alr Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom U 
n 

us 

~ii.,0 
Ul. 
&Ä. 

SLÄ 

i»50 

zIM_ 

i rt 

90° 

~/3.Q 
2JL 
La 
s-, a 

180° 

'M- 
JLJL 
AI^L 
LJL 

/x.ö \j3.0\/0.a \/o.o CSjg ESi E!S 

225° 

^JZ. 
JLÜ. 
2JL 
X2 

270° 

^Z 
^LÄ. 
SJL 
J, &. 

315e 

/£g 
ZJ2. 
#a- 
MÄ 

Figure ]k - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series Zl 
Specimen No.   äJTJß 

Quality Variable St/Uff L'C /^.'-J,.,.. ■//// 
/>• ^ \ /'' / 

Hole Manufacturing Conditions and Procedures:    Jff///'   /</y A  ltfjj^i^Jm
f'm 

S.z c- dl&LuM.' L2£L dJLäjül *'- ü* *• tL &u cull iUnx. t*i 
Spindle, rpm  ^ C        Feed:   s-x   / / /< / 
Cutting Fluid:  /',.,. Depth: (Ind. Reading) g, i/C'cJ 

Surface Finish, AA   //C 
Protrusion, in.    %i\ 

Hole #1 

1*0 Bluing Pin Rollout 

Perpendicularity, .00[ In./In. 
Longitudinal \0c)S   Transverse 

Flush Gage Reading, In.   > Off I 
Capacitance Gage Reading 
Exit Burr Height, in. 

^ i 
1J± 

Axial 
Position 

Bottom #1 
n 
n 

75 

Air Gage Readings (.0001 in.) 
Angular Position 

JJJl 
SJL 
±i_ 

ILO. 

W 

■flo /: D 
3.0 

t 
IUL 

90° 

z .c 
M-L 

/   v 

180° 

-JM. 
l^_ 
XJL 

± 

225° 

- ?. 0 
AJL 
£u£. 

1 

270° 

JÜ2. 
^J2. 
J_^. 
/f-J 

315c 

/S.a 
XJL 
JUZ. 
JLJCL 
IUL 

Surface Finish, AA ^ST'J/a 
Protrusion, in.  ^ y ^ 

Hole n 
lulng Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal  Q       Transverse Q 

Flush Gage Reading, In.   ■ QO ^ 
Capacitance Gage Reading 
Exit Burr Height, in. 

ijcz 10 >1 
i- ■    \ v* ■       > 

Air Gage Readings  (.0001   In.) 
Angular Position 

Axial 
Position 

Bottom U 
n 
H 
TT 
#5 

-JJJL 

± 
±A UL 
'0 0   \/0(l 

W 

ÜU. 
% 

90° 

UL 
SdL 
UL 

/CO 

180° 

Wo 
2J2. 

IX. 

225c 

tto 
£-£. 
44 +*^. 

270° 

■/S- 0 
ZJCL 

M 

315° 

■/; 

Z2 

Figure  1A - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No. 

/■/ Qual ity Variable 5^/ W ' ÜMlAj&lSll ''■ \^jJU3 

Hole Manufacturinc) Conditions and Procedures;   Iff/*.  \   U',*/,    U^Jf/j- 

Spindle,   rpm 
Cutting Fluid"1 

^L 
lULL 

Feed:        £   & tJiLl. 
Depth:   (Ind.   Read ing)   j, y^^ 

Surface Finish,  AA       J/C   / 
Protrusion,   in. Ji fC 

Hole #1 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   . QQ /    Transverse     Q 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading        ^ ^j  
Exit Burr Height,   in.      

& 
i -:*!*»: ^ 

_%<! 

y. 

A ir Gage 
Anqul 

Readings  (.0001 
ar Position 

in.) » "2 

Axial 
Position 0° ^5° 90° 180° 225° 270° 315°    | 

Bottom #1 'Z<? -to '%* -ic c - / c- -9-0 -^ 
n s'o i.O 3.Ö *.o V.a #c £.0 

*} ia 10 3.0 -»   ^ 
i:0 y.c 2. Ü     j 

A 2.0 }.o V O .?. <? \o S-'C /■Ö       1 
n M,o /a o /J. o ?,a 14 2 To fa.Q       | 

Surface Finish, AA       /2 
Protrusion,   in. J? // 

Hoje n 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal , n C Z-    Transverse   iC0\ j 

Flush Gage Reading,   in.       , QQi      sitfu) 
Capacitance Gage Reading     j//  ' 
Exit Burr Height,   in.      

70 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom 11 
n 
1 
\ 

'J1A. 
d^Q- 
2^2. 
z a 

w 
IM 
LÜ- 

JL-Z. 
i .0 

90° 

-//* 
l^L. 
2JL 
HE. 

*s \7o  Moo \ /J [J2~EJM2. 

180° 

/Ü.V 
ILO 
TTT 
AJL 

225° 

'M£ 
JLA. 

Ü 

270° 

IJ/J_ 

I 
J^L. 

315° 

n c 
JL£- 
JdL 
J^l. 
/J.Q 

Figure  \k - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    J9 Quality Va 
Specimen No. JC/ß 

Hole Manufacturing Conditions and Procedures:    fjltft/1-/   Wiik   UA/A^A- 

Spindle,  rpm      frQ Feed:   JT   f f fi/"i 
Cutting Fluid:     {)//,s Depth:   (Ind.   Reading)    ^ 

^ 
Hole II 

Surface Finish, AA  /£ : - I j. f 
Protrusion, in.    SS 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ^c/f  Transverse ^<f g. 

Flush Gage Reading, in.   >C02-  
Capacitance Gage Reading Soi 
Exit Burr Height, in.   

<J ^ 

Axial 
Position 

Bottom £1 
n 

is 

Air Gage Readings (.0001 in.) 
Angular Position 

~JUL 
ZJL 
yjz. 

2J2. 
V<?t 

'♦S0 

'J£A. 

90° 

VJ. J 
JL^L 

ii2_ 
XJL 
Zl^L 

JLfi. 
^J2L 
iZiÄ. 

180° 

•A£. 

_äLß. 
iü^- 
Jli^- 

225° 

V^JL 

XJL 
J<JL 

270° 

/Co 
££- 
1JL 

ZU2. 

315Ü 

h^Lk. 
iXi 
SL 
^il 

i^-fi. 

Surface Finish, AA        f/Q/^O 
Protrusion,   in. 3 Os' 

Hole 12 
Bluing Pin Rollout 

Perpendicularity, .001 in./In. 
Longitudinal »QQf \    Transverse *£JJUL. 

Flush Gage Reading, in.    , £■ <r P».'  
Capacitance Gage Reading S10  
Exit Burr Height, in.   

TS ̂  

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom 11 
#2 

•no 
AIL 
J^L 
AA 

us \/a. O I// o 

W 

-ILL UK 
3-4- 

90° 

IM 

180° 

ZU. 
wUL 

-£. 

ÜÄ. 

225° 

^i 
^2. 

& 
/J a 

270° 

y^C/ 
JLJL 
-U- 

315° 

bZ2j2 

JÜL 
MÄ 

{LI  \M. 0 
Figure  \k -   Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     (Q           Quality Variable ^///^v AWi. »/c-  ^/y.^ 
Specimen No. ^JßÜ.  mKl^t   '/;T/',,>' ' 

Hole Manufacturing Conditions and Procedures: /?X££1   &< ? &    (L&Jjtlll 

U/£ MtaL.H. .$/>./>.■* I Pf AS-til  P*^.,*  JtigjM   Vo   dLLJT 
Spindle,  rpm      pö  Feed:     yr   ft J. 
Cutting Fluid: um#- Depth: (Ind. Reading) J i/0t 

Surface Finish, AA   f2 
Protrusion, In.   J,/? 

Hole 11 
Bluing Pin Rollout 

Perpendicularity, .001 In./in. 
Longitudinal > 0 9 }>   Transverse 

Flush Gage Reading, In.   Q 
Capacitance Gage Reading 3.fX~ 
Exit Burr Height, in.   

1* tu 
a*} 

iJMtMwSgS 

Air Gage 
Angul 

Readings  (.0001 
ar Position 

in.)' 

Axial 
Position 0° w 90° 180° 225° 270° 315°    | 

Bottom #1 ■//* ■flQ 'h- v -ao 7^ j '/C C '/?-0 
1           n i-o J.O ><7 >Q 2. 0 yo 

*} ?4 3.0 v. Ö VQ .J. i. i Q i0* #1 ve J o la 30 J.O .7.0 J <> 1 
us lg /t Q laQ I! Q /o.q /Qt f.* 

Surface Finish, AA 
Protrusion, In. Wt 

Hole HI 
LLO_ Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal #_00/£_ Transverse rf 

Flush Gage Reading, in.    . QOf  
Capacitance Gage Reading , JJ?^ 
Exit Burr Height, In.   

80 fU 

Air Gage 
Angul 

Readings  (.0001 
ar Position 

in.]. 

1    Axial 
Position 0° w 90° 180° 225° 270° 315°    \ 

Bottom #1 >K0 — 'if 9 'Mi? 'Mff A/u ■/s'.c 
1               #2 3  0 ft J.O i.O /.a X1-J 1.Ö 

l? t.o Ä. O i.ö .7 D •J. a .>v 1° M /.Ö /  ? i ö t    Ü it *.o \a 
i             #5 fo to I Q " J f.? to YQ 

Figure \k - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPEREO HOLES 

Test Series    /9      Quality Variable SUfirJ 
Specimen No. tfC J f ,* 

iUUM n & &£* y 
n /   /JS/h'* 7 

Hole Manufacturing Conditions and Procedures:   ßP^'    (LecLLL 'JJJSJZ 

Spindle,  rpm       YO ' Feed:       --£r ^^J/e^ /"i 
Cutting Fluid: :   Ö/y Depth:   (Ind.  Reading)  J.roJ 

Surface Finish, AA 
Protrusion,   In.  A 

/ ?CJ 
Hole #1 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal iQCti   Transverse iCcl£ 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading      1 y2^  
Exit Burr Height,   in.      

^i 
m\ ^ 

3/. Axial 
Position 

Bottom 8\ 
#2 

Air Gage Readings (.0001 in.) 
Angular Position 

ÄJL 
L 
4 

W 

-JLJL -lie 

M 
£LJL 

90° 

y_£_ 

? 

180° 

Co 
JLU. 
IJI. 
ft-O 

#5 V/.f    \tec   I'S-ti  \?fü   UUL   \hQ   \U-Q 

225° 

S.0 

^i 

270° 

üiL 
5^ 

315° 

Z£. 
i^i 
^j_ 
2^. 

Surface Finish, AA  /^g  /.?»" 
Protrusion, in.     IfQ 

ole #2 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal i pec S Transverse > Q t i~ 

Flush Gage Reading, in.  -'<?"■}  
Capacitance Gage Reading 2 y^ 
Exit Burr Height, in.   

t« ̂  

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Pos i t i on 

Bottom Al 
 n 

#5 

4-2 4-1 

-2. 

90° 180° 

1^. 

225° 

ILL 
270° 

I 2^2_ 
ILA. 

315° 

IT 
/r O 
± 
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MANUFACTURING REPORT:  TAPERED HOLES 

-■■>-. ■Arr-^v^/.ry 
/; r/y 

Test  Series     /^ Quality Variable SUä 

Specimen No.  ggQ A^/w./^r, 

Hole Manufacturing Conditions and Procedures:   £[■?.      C//<i.'-': 2S 

Spindle,   rpm        ^  Feed:   S, -   f J/.' ... 
Cutting Fluid:      I?/' / Depth :   (Ind.   Reading)    3, >■ 

"1  
Bluing Pin  Rollout Surface Finish, AA      /tc/- /    J 

Hole §\ 

Protrusion,   in. I J. j 
Perpendicular! ty"i   .001   in./in. 

Longitudinal < ^J/      Transverse    ^ 
Flush Gage Reading,   in. ^  
Capacitance Gage  Reading       ÄS*^ 
Exit Burr Height,   in.      

0,0 ,i 

i/> Axial 
Position 

Sottom #1 
n 
n 
Ik 
us 

Air Gage Readings (.0001 in.) 
Angular Position 

zX 

ZO r. 

h? 

Vr * 
J^ 
/J J 

7ZZ 
/&£_ 

90° 

S1Ü. 
LL 2 
ZEZ 
MJ2 

180° 

5. ■; 

2Z 

2Z 

225° 

^ 
JiL_£. 
^iL 
ZAJ2_ 

270° 

A. 
i/jZ 

/A^ 

315c 

£c 
H 
r, s 

77-7 
-£_^ 

-Jut face Finish, AA 
Protrusion,   in. //£. 

Hole n 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal » y,;/     Transverse  /_££/i 

Flush Gage Reading,   in. 0  
Capacitance Gage Reading      JP9  
Exit Burr Height,   in.      

y^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom ^1 

n 
JE 
#5 

-lA 
W 

-too 

4- 

iIL 

90° 

ILA. 

180° 

7^ 
iU- 

tt ; t v 

225c 

M. 

r. > 
±2. 

270° 

^ 

# g 
3»5e 

'JM. 
JZJL 

£J 

264 



MANUFACTURING  REPORT:    TAPERED HOLES 

Test Series    Jf 
Specimen  fio.j£ f~f 

Qual Ity Variable StJ/-' 
/ /fi'/'./ 

Hole Manufacturing Conditions and Procedures:   /?//'■ ;   >.//''&' >-■'    J>Z 

HuL \  *iKL  liU LL* k LI   *£. '■■■     - ' -   L'.y 

Spindle, rpm    fcC         Feed:  ^/v ^ &£     ■ 
Cutting Fluid:  ///■ y Depth: (Ind. Reading) *.  5" ..'. [ 

Surface Finish, AA   / C 
Protrusion, in.  / / y^ 

Hole ifl 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   •ffO\     Transversely^/ 

Flush Cage Reading,   in. 0  
Capacitance Gage  Reading      £ C 7 
Exit  Burr Height,   in.       

16' ,<t 
-*& 

/' 

^ Axial 
Position 

Bottom #1 ~9.J 
n 
n 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

iLl 
iUL 
Z. 

^c 

il^L 
WL 
/3 0 
IldL 

90° 

1. 
i_ 
ä-*. 
jt.C 

180° 

Jl^L 
^_ y ^ 

225° 270° 

£ ^ 

315° 

i^l 

AA ^r Hole #2 

^Zi. 
Surface Finish, 
Protrusion, in. 
Perpendicularity,   .001   in./in. 

Longitudinal iQOJh    Transverse / QoQ 
Flush Gage  Reading,   in.     T^J I 
Capacitance Gage  Reading 
Exi t  Burr Height,   in. 

Bluing  Pin  Rollout 

JIL 
Jk 

Air Gage Readings (.0001 in.) 
Angular Position 

>; Axial 
Posi tion 

Bottom l\ 
"~"~ J2_ 

n 
i 

i To 

w 
-i J 

90° 

\JLL 
ft 

180° 225c 270° 

Si 

315° 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series      / f        Quality Variable Su/^Pri • fac/-h^f<> j : MßjLd/ 
Specimen No.   j.ß3 f- JlTp. J^f,   Jlffif'S 

le Manufacturing Conditions and Procedures: /V"AV   Ur'Jtf-   St/L/'. 
?/>/■   .; /'/i.. /?£''■   A'.-i;. /,M teJlM  OzäjtzUi   UM. 

Ho 

/ 

Spindle,  rpm __££       ^^        Feed:    ^^f ^^/^ .---■ 
Cutting Fluid:      Qfty Depth:   (Ind.   Reading)    ^, j /■.? 

Hole #1 
Surface Finish, AA        /C 9 ^  (<7 ^~ 
Protrusion,   in. /Jf 

Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,<??/      Transverse ,QCZS 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading      J.TQ  
Exit  Burr Height,   in.      

^ 
A 

Z'- 
Axial 

Posi tion 

Bottom II 
n 
Ü 
§k 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

iLC 
k 
S'. * 73. 

w 
-s.a 
2-0- 

lOL 

90° 

^ £. 
MJLT 

MJ2- 
r i >r  

180° 

u. 
IJL 

UL 

225° 

^ 

if 

270° 

/ u 

/■ O 
c 

ILJL 
if 

315c 

&£- 

A^L 

Surface Finish, AA 
Protrusion,   in, ßt 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal Q 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse / QCJ» 

Q.  .s* 
3M. 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II *■ f? 

n 
n 
n 

111. 

VL 

W 

■1/ 

U 

90c 

U^L 

/o 

I80e 

• /'; 

22 TT 

225° 

SJL u JL± 
1017 

270e 

-JZ>L 
J^-L- 

315e 

r/te 
ZJL 
JJL 
JUZ. Sz 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series      /9 Qua 1 ity Variable Sfjjjj^CC  th J/ A/-. 
Specimen No. */ßAB }'* s   l/.*      v 

Hole Manufacturing Conditions and Procedures:    '■/' ■       UL£dJLL 

a*Ui ¥ 

/? lag. üL L ty*' ÜJULz: '"' "  i'£L &L '> t v did'- l d   ty*d 
Spindle,   rpm       ftp         T Feed:  jy f ££££ 
Cutting Fluid:      t)/71/ Depth:   (Ind.  Read I n< 

Z. ^£k 

tort/ ng; ^i. 

Surface Finish, AA     / C 
Protrusion, in.    //f 

^Hole ffl 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal Q       Transverse iffo( 

Flush Gage Reading, in. ~i( Q j  
Capacitance Gage Reading 
Exit Burr Height, In. 

Znt 
!<& 

Axial 
Position 

Bottom §} 
n 
13 
TV 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

•too 
£0 

I c 
ZJL 

w 
-jc_ 
£JL 
T. O 
/Co 

LL2. 

90° 

'//■: 

U. a. <■ 

ä^L 

180° 

i^ 

2Z 
■■C zz 

225° 

&A. 
U- 
is- 

270° 

/   k iu. 
UL m. 

315° 

•11 zz 
A^. 
z^ 

Surface Fini.sh, AA    ; 
Protrusion,   in. f{ 6 

^Hole n 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./In. 
Longitudinal «^j L    Transverse 

Flush Gage Reading,   in.          Q 
Capacitance Gage Reading      <> G b 
Exit Burr Height,   in.      

JLOI 

1$ a* 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom iH 
#2 
O 

n 

~/o 
UL 
.   f ,r. 

tl 

W 

/: J 

JLL 
UM. 

 M<2 
LZJl   \/''0 

90° 

■äJL 
JjJL 
JLCL 

180° 

'% 

** 
AJL 

225° 

V/g 
J-£. 
ÜJt 

270° 

-SA 
yJL 

315° 

■^ 

Si 
-Co- 
2^. 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     Jl Quality Variable SUfi\*s*S£' AoijYk/*t".t ~ nyjii-ty 
Specimen No. l^^/g TJMTT*-,    / J S A/-  '■        '""' 

Hole Manufacturing Conditions and Procedures:   ß£/f^   UJZdJLJL     ^^ 

Spindle,   rpm        ^   Feed:    sy  ff fjj, /j. 
Cutting Fluid:      f # y Depth:   find.  Reading)   .. 

<J~ t2£S' 

t^L 

Surface Finish, AA l/Q 
Protrusion,   in. 1 I iT 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal >001 

in./in. 
Transverse 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, In. 

LOA I 
001 

JU. 
.b^) 

3IP 
Axial 

Posi tlon 

Bottom <M 
n 
n 
§w 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

£JZ. 
2JL 
aj2 wz. 

JL 

I»50 

-?J 
LU- 

M 

90° 

ZJL 
7^0 
IL 
ZZZL 2S: 

180° 

. 'J 0 
JL 

I^Z- 
//. g 
/J-^ 

225e 

•T J 

/ZQ 
J 

270° 

IAA 
LL 
JJTJ 
IL J 

315° 

x J 

222 
ZL2: 

Surface Finish, 
Protrusion, in. 

AA 

Perpendicularity, .001 
Longitudinal IQ Q I 

HO 
Hole 02 

Bluing Pin Rollout 

in./in. 
_ Transverse 

Flush Gage Reading, in.    jp 
Capacitance Gage Reading  J */ ff 
Exit Burr Height, in.   

,Ml. 
v >< 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
 #2_ 
 #3 

#5 

9~ T 

JL2. 

AS8 

-to 
ZU 

90° 180° 225° 270° 

37 
315° 

6^2 
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MANUFACTURING REPORT:     TAPERED HOLES 

JUMMJ: umi / Test Series  / ?    Quality Variable ^^ . 

Specimen No. XClT /-,-, jt^    /; v/?/-^ 

Hole Manufacturing Conditions and Procedures: ßgArti J.<sL:■',•.*< i.C 

Mf'   \'u LULL L   •-      ,' i- r   -V ■■, ■  jLLdt „n',   Qjui  
- UziUUk &u 

Spindle,   rpm pJ 
a   PIS<^* U<-   ZuuJc ffl/t' 

Cutting Fluid:      ^ /{ / Depth:   (ind.  Reading) JL 

Surface Finish, AA 
Protrusion,   in.  J zfc LL 

Hole #1 

Perpendicularity, .001 in./in. 
Long i tud i na1 Q       Transverse 

Flush Gage Reading, in.    ^ 
Capacitance Gage Reading 
Exit Burr Height, in. 

QM£. 

Lth- 

Bluing Pin Rollout 

46' i 

Axial 
Posi tion 

Bottom #1 
n 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

l^L 
y. 
IJ_JL 
LUL 
LUL 

W 

~2J2. 
äJL m^ 
/>,»: 
i^i 

90° 

/,■ 

JJUl 
uns. no 

180° 

u 

225° 

J 

TIL 
iaJL 
17.0 
LkJL 

270° 

i u 
7 
IES 
/r, * 
n-* 

315° 

Zl^ 
AL 

LZZZ 

Surface Finish, AA     7 *?- 
Protrusion,   in. JZJ* ^ 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal £?        Transverse - J)J 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

M. ,<& ^ 

ya 
:>\ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom jl 
n 
n 
lu 
us 

1JL 
ZJL 

WL 
IZ^L. 

'»s0 

1ÄJ 
JL-L. 
2L£ 
321 
JL2. 

90° 

Y7o 
IcTJ 
WE 
M 

180° 

H± 
J&J- 
ULJL 
'?.<> 

225° 

Lo 
MJL 
4r± 

270° 

7 y 
n 
TTZ 
^Z 

315e 

luL 
IL2. 
Zv 

■>   ■• 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series      /? Qua! Ity Variable ^^ .^ .       jLj&JuZ   ti-WM"}' 
Specimen No. 37T7? f\f'*    J'  *     /fiü/,>/■„ ' 

Hole Manufacturing Conditions and Procedures:  fa/?/'* t/A'tiVA-S'V-f 

AULi—0. LULL   ßläJL  L1£M   LM. &. c ZL   CiJJL.   ■ \     ^^ 
StAOtLl UMll a 

Spindle,   rpm       fp 
pjjssn / zu L&LM   a. tSjL UUL 

Cutting Fluid;       Qf\/ 
Feed 
Depth: Und: 

gjidu. 
Reading)   l^Jrö 

AA 
TXo 

9L 
Hole #1 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./In. 

Longi tudinal »et (/of Tt,i; ;; vorsi» 
Flush Gage Reading, in.     Q  
Capacitance Gage Reading   ?L 3 jL 
Exit Burr Height, in.   

Bluing Pin Rollout 

JUOJL. 
(oC) ?U 

II Axial 
Position 

Bottom ^1 
n 
n 
^5 

Air Gage Readings (.0001 in.) 
Angular Position 

-CO 
UL 
{12 

% *    s 

Me 

UL 
Il_^ 
Ujjl 

w 

90° 

■s:o 
Uj2r 

131 

180° 

'1± 
iX 
tL2_ 

225° 

W 
H m isk 
iho 

270° 

■J.0 
HA. 
ft WÖ 

315c 

'\e 
ZJL 
LL 
tt-J 
/</ 0 

Hole #2 
Surface Finish,  AA / 0 * 
Protrusion,   in. Z l{* 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal    &       Transverse   . 0e£ 

Flush Gage Reading,   in. 0  
Capacitance Gage  Reading 
Exit Burr Height,   in. 

J^L 1t> ,i 
Hi 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom 01 
n 

US 

i 2. 

$.0 

w 
'14 0 
/to m 

90° 

TM. 

180° 

mil % 

225° 

mo 
2M. 

270° 

•Ho 
2ZZ 
is. 

315e 

270 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    _^    Quality Variable SMdUJ^J^J^Lä tüUL  MälLt* 
Specimen No.J^J;  /;'.   :    ^/-/.    n :/'■.** 

Hole Manufacturing Conditions and Procedures:     /f; ,c ,■    j,> , / ,j. j . g/.' 

/<LJL ä   /■/?- I- 
i     » /' 

5IZL 
Spindle,  rpm 
Cutting FluidT 

'JJL dUumi ßU-jü LI 
w.' , d^f/r 

X^ Feed: 
^'/^ 

M£ 
x- £JU*£S 

MM, 

Depth:   (Ind.  Reading)    '.Jf-J 

Surface Finish, AA 
Protrusion,   in. Jl_ 

fi 
_    Hole #1 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   itfo/j* Transverse  tCCjL 

Flush Gage Reading,   In. ^      
Capacitance Gage Reading     JiS& 
Exit Burr Height,   in.      

^ 

Jl'^ 
Axial 
Position 

Bottom ^1 
n 

us 

Air Gage Readings (.0001 
Angular Position 

in. 

zM. 
ZJL 
ILX 

ILJ_ 

W 

L2. 
Jld2- 

LL2 

90° 

li 
lUL 
ULI. 

znn 

180° 

J_ 
<■.' 

TT 
TTj 

225° 

Z^L 
JJÜL 
UUL 
LUL 

270° 

•;.j 

JJ^L 

Wo 

315e 

- 1 
Z2X 
ZiU. 
L 
L±J2- 

Surface Finish, AA       / 
Protrusion,   in. J tj 

Hole n 

ZT 
ftluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal     Q       Transverse 

Flush Gage Reading,   in. Q 
Capacitance Gage Reading 
Exit Burr Height,   in. 

ZZE 10^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

n 

M. 
22 
f-: C 

45° 

^2. 
ZL1. 
ILA. 
ÜA. 

90° 

lA. 
1AJL 
LL o 

180° 

'*.? 

ZJL. 

225fl 

UL n iL 
44^ 

270° 

XJL 
ÜUL 
OJL 

315e 

iM- 

irzr 
iliO. 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    /f           Quality Variable 6M£d£lLE^JJi£JLl^£^äjLt/ 
Specimen No. y/f / ^  /fA? V, t"t' llttfttlS 

Hole Manufacturing Conditions and Procedures:    rffff/') iJumfrf    , j:/ 

Spindle,   rpm       ftf     Feed:      jy /f £j£j_  
Cutting Fluid:      j)/iy Depth:   (ind.   Reading)   ^.XjfV 

Surface Finish, AA        /£ £ 
Protrusion,   in. J.J.0 

Hole #1 
Bluing Pin Rollout 

Perpendicular 1 f.y,   .001   in./In. 
Longi tudiiidl   <ti2.    Transverse . gfiX 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading      jj l/^ 
Exit Burr Height,   in.      

<S <U 

Axial 
Position 

Bottom #1 -too 
n 
n 
w 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

££ 
/3.0 

M 

W 

u. 
•JM. 

i '£0_ 

5 

90° 

lA. -y.o 
//o 
LL 

■ ■ ^ 

■r^—T" 

180° 

-^0 
^4r 
irj 
LL 

225° 

3U, 
hi 0 
LL n 
ilo_ 

270° 

H-Q 

Wo zrz 
Wo 

315° 

/■O 

IL0_ 
MO 

o 

Surface Finish, AA    /Ol- /Jji 
Protrusion,   in. 2./i/ 

Hole #2 

Perpendicularity, .001 in./in. 
Longitudinal i 00 t   Transverse « 00/$ 

Flush Gage Reading, in. igJiL  
Capacitance Gage Reading   jt C>L 
Exit Burr Height, In.   

Bluing Pin Rollout 

^ 
:#  > 

3/ Air Gage Readings (.0001 in.) 
Angular Position 

<j 
T* 

Axial 
Position 

Bottom ^1 
 #2 

n 
«5 

J^JL 
Or 

JA iffi 

w 
-t.o 
W 

90° 

% 
UL2- 

180° 225° 

-JLJL. 

270° 

- rj 

TIT 

315° 

JUL 
IM- 
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INSPECTION  SHEETS   FOR  TEST  SERIES   20/21   - 

COMBINED  VARIABLES,   REVERSE   DOGBONE SPECIMENS 

R  RATIO  =0.1 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     J / Quality Variable Su/frjCt   fitVliHVKS iillkti 
Specimen No.    VQJßL J. UCSßC 

Hole Manufacturing Conditions and Procedures:    jj^eiün    LüJJl   M^lf' 
Silt //rv    JJL l7tT /?rü""i ALJL ZJL Iteü-IL äxSarfa 
Spindle, rpm 
Cutting Fluid": 

mi Feed:   -^- f  LP./*, 
Depth: (Ind. Reading) 2 UlTO 

Surface Finish, AA 
Protrusion, in.   fS'^ 

Hole #1 
Bluing Pin Rollout 

Perpendiculari ty, .001 in./in. 
Longitudinal Q        Transverse 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

"Mt 
<IOOi> qe ti 

1 !■ 

Axial 
Position 

Bottom #1 
#2 

R- 

Air Gage Readings (.0001 
~ Angular Position 

in.) 

'JtjL 
MJ2. 
AJL 
I^CL 

A50 

-S.0 

& 
i.ä 

90° 

^2. 
±£L 
I^L 
i+JL 

180° 

r£j2. 

1^- 
li \i Q uJi \?<o LM \HQ  \r<0 \S2. 

225° 

zAo 
3. o 
i^L 
UL 

270° 

zlo 
ZJL 
MJL 
XJL 

315° 

/a o 
JL^ 

i 
Hole n 

Surface Finish, AA 9^   ' J J $  
Protrusion, in.   //f^ 
Perpendicularity, .001 in./in. 

Longitudinal / g'fl/yTransverse tO C I 
Flush Gage Reading, 1n. 

Bluing Pin Rollout 

Capacitance Gage Reading 
Exit Burr Height, in. 

2& & 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

#5 

^v 
^4 t 
1JL 

W 

■JJ2-. 

it 
MJl m \M 

90° 

i 
ieo" 

-J4. 
2JJL 
2uL 

± 

225° 

^± 
UL 

i 

270° 

2JL 

± 
22 

53   W'Q   \3u2-\ 

315° 

^^ 
^^- 
UL 

Figure 1*1 - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      gjL       Qual I ty Variable     
Specimen No. lÜlKf L3C}ß(~ ™"   ""'   ' 

Hole Manufacturing Conditions and Procedures:    /fV^/i-y h^> // IJ/vJfJ »m 

JL '-Ä- 
Spindle, rpm _^ 
Cutting Fluid: 

£±. Feed: 

VK/ Depth: (Ind. Reading) Z.ys'j 

AA Surface Finish, 
Protrusion,   in. _   __ 
Perpendicularity,   .001 

Longitudinal  t^iLiJt 
Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

^m Hole #1 
Bluing Pin Rollout 

in./in. 
Transverse 00*. 

M u. 
fSt* •P**** 

•k^" 

^ 

Axial 
Pos 11 i on 

Bottom #1 
n 

H. 

Air Gage Readings (.0001 in.) 
Angular Position 

it 
£JL 

i 

'♦s0 

• :• o 
IJL. 
StsL 

U 

90° 

Co 
AiO 
JuJL 
3  O 
iL2_ 

180° 

Ist 
£2. 
Zuz. 

225° 

~i*  & 

k 

270° 

-f/C 
J2Z 
JLUL 

i 

315° 

i 
1^2. 
J12. 
2^2- 

Surface FlnisK, AA 
Protrusion,   in. 
Perpendicularity,   .001 

Longitudinal  fpo I 

f 00 M± 
Hole n 

Bluing Pin Rollout 

in./in. 
       Transverse 

Flush Gage Reading,   In. Q 
sQMS  ^ 

Capacitance Gage Reading 
Exit Burr Height, in. 

JäT 
iL- 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom )M 
n 
Ti 

US 

-JJL 
'»S0 

lA. 
JUL 
'if- 

90° 

~JL0_ 
wo 
22 22 

180° 

?.0 
2^_ 
Hi. 
LJZ 

^o \i.Q Wo LO I ZTLES 

225° 

JdZ. 
-LLÖ. 
.LJL 
JL_fi. 

270° 

^AJSL 

± 
^jß. 

315° 

L2gd2 
XJö. 
ZJL 
2uL 

Figure I't - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    3/ Quality Variable SufffJCt /?/iJ9h^r^s /££/%£)' 
Specimen No. UZUvlCC TC 

Hole Manufacturing Conditions and Procedures:    tf/Jw   1/fJr/f^j + £■ 

Spindle,  rpm        tfo 
Cutting Fluid!       hfiy Depth:   (Ind.   Reading)    Ufftf 

Surface Finish, AA 
Protrusion,   in. 

9Cr   •  t 
Hole n 

Z£ 
Bluing Pin Rollout 

PerpendIcu 1 ar i ty,   .001   In./In.      "" 
Longitudinal   , f)       Transverse , Q01*      ftf, 

Flush Gage Reading,   In. &            QO 
Capacitance Gage Reading     So? 
Exit Burr Height,   in.      

^ 

Axial 
Position 

Bottom II -XÜ 
n 

Air Gage Readings  (.0001   In.) 
Angular Position 

ÄKET 

Vj2_ 
UL 

'♦S0 

~J.O 
JUL 

LL 

90° 

-3dL 

1 

180° 

o"t 

t3L 
££ 

225° 

-/o-e 
270° 

'j: o 
£, 0 

EZ 
JLA 

315° 

I- 
V' k 
,2^2. 
1UL 

Surface Finish, AA 
Protrusion, In. 

^UUL 
Hole 12 

lliilng Pin Rollout 

Perpendicularity, .001 in./In. 
Longitudinal Q         Transverse. 

Flush Gage Reading, In.  , QOX- 
Capacitance Gage Reading JS<2 
Exit Burr Height, In.   

i2_ 
t d 

'*% 

Air Gage Readings (.0001 In.) ' 
Angular Position 

mm* 

Axial 
Position 

Bottom II 
12 
T] 

-1JL 

irnr 

'♦s0 

'7o   -t.j 
MJL 
UL 

1 T 

90° 

4L4 

UL 
UL 

180° 

^L 
MJI. 
UL 

T7 

225° 

ä± 
AJL 

270° 

/0.0 
JLA. 

1. .Q 

-M. 

315° 

HÄ. 
Figure I!» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    JJ_    Quality Variable Su/fl-'JCC   dm^AAClk   iLUit* 
Specimen No.  Icl/lLJL jßitf 

le Manufacturing Conditions 

im  rffJ^frf LZ£C du 
Hole Manufacturing Conditions and Procedures:     ftfä/m  WffJt i/A'JfS? 

■( r (Si 

Spindle, rpm 
Cutting Fluid: ITrtZ 

'S Feed: 
■    ■' •       <■   r r..   •    ■ - 

Depth:   (Ind.  Reading)   lisfc 

Surface Finish, AA       <?Q~ //g 
Protrusion,   In. /JS 

Hole II 
Bluing Pin Rollout 

Perpendicularity,   .001   In./in. 
Longitudinal ^tf/^TTransverse   ; O0l 

Flush Gage Reading,   in. /O    
Capacitance Gage Reading    3*0 
Exit Burr Height,   In.      

ß H> 

Axial 
Position 

Bottom £1 
#2 

H 

Air Gage Readings (.0001 in.) 
Angular Position 

ZSJL -Co 
ÜJL 
3-4 
i*£. sz 

w 

J^2_ 
JL4. 

90° 

Cd? 
2Z 
UL 
&_&. 
HA. 

180° 

%0 
£ö_ 
*/' a 
i^. 

225° 

±UL 
J'0 
3iG 
3'rt 
Sla 

270° 

J^L 
?,C 

315° 

Z^£ 
23 
A a. 
JL. 
ILO. 

Hole HI 
Surface Finish, AA Y^'lOf 
Protrusion,  In. /7J 
Perpendicularity,   .001 

Longitudinal  Q_ 

Bluing Pin Rollout 
-J 

Flush Gage Reading^   In. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

In./In. 
Transverse 

77g~ 
? 4 

I 
Air Gage Readings (.0001 In.) 

Angular Position 

..»*- 

Axial 
Position 

Bottom #1 
#2 

T3 

#5 

hJL To" 
ZZ 
M. 

^5° 

IQ 

90° 

^ 

rT 
22! 

180° 

Ifcg 

4 
Xi_6L 

225° 

^ ^ 
2Zä! 
^JL 
,2^. 

270° 

'UJL 
IdL 
to 
A£ 

^. ö I /; ^ I J- o 

315° 

=JuJ2 
<' ^ 

Ü 
Figure 14 - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Ser,es   Al    ?"aJjty Variable Sü/ffJtC   fie^vJ,*,,^ j^/S/rS 
Specimen No. JCißCJ. iiJTC. 

Hole Manufacturing Conditions and Procedures:      /rV^/ü/« cS, 'r/, ÜA/Jr/t' 
n, x e.  rf* }*' CA J. rr^. ß£ä& *itß- L tu Sib 'a * * ££&& M 
Spindle,  rptn _ 
Cutting Fluid: 

Feed;     ^   rj;/J,S;, 
Depth:   (Ind. Reading)    }fi/l<P 

Surface Finish, AA 
Protrusion,  in.        fjpj t 

Hole #1 
'0~i CrXj Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,00öS Transverse 

Flush Gage Reading,  In.           A 
Capacitance Gage Reading     $ x% 
Exit Burr Height,   in.      

**+- A   %V 

Air Gage 
AngiTI 

Readings (.0001 
ar Position 

In.) * "^"r  v 

Axial 
Position 0° kS* 90° 180° 225° 270° 315° 

Bottom #1 -(,(? -r.o -^ -fro -r.o -//■o ~?<c 
j                #2 HO .1.0 j.a J.0 J.a 3.0 y.o 

#? H(i *.o 2.a 3.0 ^o J.o t/.o 
A y.o Va to 2.0 <:,a x.o J. 0 
15 lo ho io t,o ¥<? </o fa   \ 

Hole n 
Surface Finish, AA /Co- j0t>~ 
Protrusion,  In.       Ifj- 

Bluing Pin Rollout 

Perpendicularity,  .001   In./In. 
Longitudinal  /^Z^"Transverse 

Flush Gage Reading,  In.        ( QOl^ 
Capacitance Gage Reading      JOQ 
Exit Burr Height,   In.      

QQl i 
Air Gage Readings (.0001   in.) 

Angular Position 

Axial 
Position 

Bottom II 
n -To -6,0 

JL& m Z3 
»5 ij.a \ p'j 

AS0 

^ 

90° 

-J4. 
ft 
t 

180° 

i 
2Z 

225° 

~/c,c 
A. ö 

UL 

270° 

z&L 
JLLCL 
JL4. 

315C 

'/QO 
l-Q 

äJL 

111 
Figure \k -  Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   J/ Quality Variable     J^/^;-:  zjIm*±ilÄll 
Spec I men No. (jj^ZjJ^' ^ A; > 'J- T^-    / P T A /^ j" 

hule Manufacturing Conditions and Procedures:   y/^'/^V^ Ct'-'d^T/i ■ ^ i 1 £ 

Spindle,  rpm _ 
Cutting Fluid": j?/<X 

Feed: .^C»  f. 7/?, gg  
Depth:   (Ind.   Reading)   s. W/? 

Surface Finish, AA       /OS> 
Protrusion,   in. 

^  Hole fl\ 

jll  
Perpendicularity, .00^1 in./in. 

Longitudinal *0o\*    Transverse 
Flush Gage Reading, in. *-, 0 Q f 
Capacitance Gage Reading XIQ 
Exit Burr Height, In.   

Bluing Pin Rollout 

15' H* 

Axial 
Position 

Bottom #1 
$1 

75 

Air Gage Readings (.0001 in.) 
Angular Position 

m.o 
^A. 
JuH. 
SJJ2_ 
& Q 

W 

■Ko 
3.0 
±JL 
MJL 
JÜL 

90° 

^l£. 
JsJL 

1u M. 

180° 

'J 
UL 

2JL 
3.0 
1*0 

225° 

■n/io 
TIT 

JC 
S.J 

270° 

'J^2_ 
U2. 
^a. 

a..r- 
££. 

315e 

■p.o 
*.o 

1 
%&. 

Surface Finish, AA     y 0 
Protrusion, in.   /^2. 

Hole Kl 
Bluing Pin Rollout 

Perpendicularity,  .001   in./'n. ^ 
Longitudinal ■ 0a I     Transverse f0oO<i 

Flush Gage Reading,   In. Ö     
Capacitance Gage Reading       J^tf 
Exit Burr Height,   in.      

f fi 
v*m*y 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 

#5 

UJL 
O' m. 
TO 

W 

ILA. 
x,0 

7 v 

90° 

-JM, 
UL 

180° 

MIL 
AJL 

i 

225° 

/&L 
j/g 

1 ̂ 
TP 

270° 315" 

//J 
JLJZ. 
^£ 

1 
279 



MANUFACTURING REPORT:     TAPERED HOLES 

Test Series        ^ /        Quality Variable   iV^/V^r   -JtjJUJutL^ 
Specimen No. la/fS *.Si sr^ w.\\ ;,.,,   ^  '^,.. ., 

Hole Manufacturing Conditions and Procedures:   ft£fi/n! Uwow- i..Zifi 
tLElLÜi L211. ä£jL *,H,  J/c* ../V ßj,  ///> 

Spindle, rpm _^ 
Cutting Fluid: 

Feed: .^»,   x^J-,'-7,-'" ~ 
Depth: Qnd. Reading) j^.i/Vy 

Hole #1 
Surface Finish, AA      /JG   // )' 

JJJh Protrusion,   in. ^      ^^ ____ 
Perpend i cuI a r i ty,   .001   in./in. 

Longitudinal    Q        Transverse » 0 OI 
Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Bluing Pin Rollout 

i U- 
fcC 

4> 

Axial 
Position 

Bottom /yi 
n 
#• 

#5 

Air Gage Readings   (.0001   in.) 
Angular Position 

1^0 
I'JL 
M. M M 

w 
'W.o 

UL 
iLL 
iL 

90° 

'/ '. J 

I<L rrr 
J~s 

180° 

J& 

225° 

JM. 
17. 
*/ i? 

3.J 

270° 

/V^ 

tL 
2JZ. 
UL 

315° 

•1^0 
J^L 
i^L 

>l   V 

Surface Finish, AA 
Protrusion,   in. ill 

,Hole #2 
Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal ,oc~    Transverse 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

^ 
V i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom U 
 #2_ 

 g 
#5 

IM 
JUL 

r/J7 
JJL. 
SJL. 

90° 

5:^ 

180° 

s 
225° 

UL 
jj-. 

\ 

270° 

I 
7TJ 

315° 
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!                                        MANUFACTURING  REPORT:     TAPERED HOLES                                        i 

1    Test Series      1/          Quality Varl 
!    Specimen Ho. fuiit-/- lc JCbfC 

Hole Manufacturing Conditions and 

able   Xi/,?n7.*     tfj ^ <>i /■'ii'S. *                 \ 

Procedures:     //^V//-   u***}**' 5,t*     j 

\                                                                         '                          1 
|          Spindle,   rpm     fd                                      Feed:      S'' jf.^T/S /''.' 

Cutting Fluid:     /]/< is                              Depth:   (Ind.  Reading) Jji<? 

Surface Finish, 
Protrusion,   in. 
Perpendicularity 

Longitudinal 
Flush Gage Readi 
Capacitance Gage 
Exit  Burr Height 

^    Hole /M 

'A   77^  
Blui 

1   in.) 

ng Pin Rollout 

> | 

,   .001   in./in. 
0        Transverse /OofT 

ig.   in.          ^>                      _      1 
Reading     JJtf                             ' 

,   in. 

Air Gage Readings  (.000 
Angular Position 

|    Ax i a 1 
Position 0° 1 '*50 90° 180° 225° I   270° 315°    | 

Bottom #1 7.^ \/iQ U:J VHJ |-/s.:;' V/'/o k-' 
#2 L? /i? 1 J.^? 1 ^.ö ~ j :J 3>C t. S> 
n 1 sra <>-o -:^ \ v. ^ H.O 1 ^.0 1   t}'--;    1 \          A \^a f. D 1 3:^? w 13.4 </ c 1 y. ^ 1 

s              #5 1 V.o ^o y^ + 0 \kc \ i-o .. j 
i '      1 

>               i 
i 

Surface Finish, /> 
Protrusion,   in. 
Perpendicularity, 

Longitudinal 
Flush Gage Readin 
Capacitance Gage 
Exit Burr Height, 

Hole #2 
A        / Oä Blui 

i.     ■ 
-** 

In.) 

ng  Pin  Rollout 

1 ■                         | 

j 

i 

.001   in./in. 
t0o(^  Transverse     O           r* 
g.  in.     - ooT-                     1^ 
Reading     ,,? ?7 

in. 
1                           j 
!                              1 
! 

Air Gage Readings  (.0001 
Angular Position 

Axial 
Position 0° W 90° 180° 225° 270° 315°    j 

Bottom 11 '/>•!? —        j — — -//•^ —      | -.'-J 
1 n \ 2.0   1 3.0 J^? 

^■^ 
-    7 1° n Ti^ V-^ ^^7 i0 

^? VJ     j 3.0 
Hk V J .7.^ P IQ fy v^- 3 J 

■ 
us l J-.? -^^      1 ^    1 iQ y^ y>  1 7 <? 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   ^    Quality Variable .y^V^r     dju&iukASLS. 
Specimen Ko. ifilKllctßL W^- ;,■-.   /I r/\ - " 

Hole Manufacturing Conditions and Procedures:   fij-r-.;^   Uwtrf■ 5/z. £ 

dl  äJL&teJLcl 

Spindle,  rpm £t Feed \ .J >      y* t 
Cutting Fluid:      f)/\ y 

4~L. 
Depth:   (Ind.  Reading) •V^JC JL2. 

Surface Finish, AA // S 
Protrusion,   In.        UP 

^ Hole #1 
Bluing Pin  Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal  ,oo\    Transverse tods'    * 

Flush Gage Reading,  in. ^      / 
Capacitance Gage Reading       ^ tfQ  
Exit Burr Height,  In.      

f$ 

Axial 
Position 

Bottom #1 
n 
n 
75 

Air Gage Readings (.0001 in.) 
Angular Position 

Ü 
ÜiZ. 

i»5e 

-MO 'to 
Jt<? 
£a. 
IS 

90° 

3.0 
y.o 
ttj2- 
LJ2- 

180° 

-/at 
JL^L 
J4JL 

225° 

-jao 
z.o 
2^. 
ZJL JTö 

270° 

/: 

IE 
ÜJL zz 

315° 

-%o 
£JL 
±j^ 
tt 
iJ-J 

Surface Finish, AA 
Protrusion,   in.        /7jr 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal '00/    Transverse 

Flush Gage Reading,  In. <0 
Capacitance Gage Reading    '3 'i/ 

i 
Exit Burr Height, in. 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom iM 
n 

#5 
JLJL 
il2. 

'.S0 

.4^ 

90° 

W 

180° 

2^ 

1^~ 
I 

225° 270e 

HÜH 

X4. 

315° 

^, ^ i x ^ 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     XI Quality Variable      SU/i /v?/ f~  ■ rto fj *M /s* SS 
Specimen No.^r^^ ^jf MiO, T^f.    11 */?/',$ 

Hole Manufacturing Conditions and Procedures:     /Pz.:/J//■> L*ftjlt{ Sf^^- 
ptfi/'-rn /ysV.  /?£*/>* tMäJüJL SALJI&I /P/S*"**. 

Spindle, rpm   ft'O 
Cutting Fluid: D/?y 

Feed: ^ r P.^i ^ 
h:   (ind. Depth: Reading)   J, t/j/4 

Surface Finish, AA      Ji9 

Protrusion,  in. IJS* 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 
Longitudinal iQo( 

in./In. 
Transverse 

Flush Gage Reading,   In. ^ 
Capacitance Gage Reading 
Exit Burr Height,   In. 

77T 
^0' 6 l*.«' 

Axial 
Position 

Bottom If] 
n 

US 

Air Gage Readings (.0001 In.) 
Angular Position 

-/;.^ 
Q 
*.0 

m. 

w 
ziLSL 
L.o 
HO 

i. zz 

90° 

iSTC? 

IJL 
äJL 

180° 

Ho 
yj) 

h 
Sip 

225° 

'/'/■ O 

XO_ 
UL 

270° 

Z.o 
^JL 
JU, Ö-J 

315° 

'ISJ 
XM 

fe: 
3.0 

Hole #2 
Surface Finish, AA 
Protrusion,  in. M. Bluing Pin Rol lAut 

Perpendicularity,   .001  In./In. 
Longitudinal , pcO'j    Transverse 

Flush Gage Reading,   in.       tfiO\ 
Capacitance Gage Reading   & £ / 
Exit Burr Height,   In.      

UZ£i 4 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom ^1 
n 

#5 

y.o /JJ 
JLJL w 

w 

Mr 

J^Z 

90° 180° 

121 
* 

225° 

TZZ 
3 0 

270° 

IM. 

I 

315° 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series   JJ.    Quality V*^\* S(jiü S < t-tftkfik rt'*J tC W* h 
Specimen No.^^-   HtClSC M.O-X^I'' ny/r>MJ 

Hole Manufacturing Conditions and Procedures:   rfffij' i>, T S)    i/^-rfY/''- 

Size* tzjj&zu/i /, 7rr LLMIMI /-..^ LttL^huüLuim^ 
UiJL rtc/S.^y     foci 
Spindle,  rpm    '   fr6 
Cutting Fluid: 

JLLt- 

AJJ^. 

^act  t UhLu zur fc« *:' - 
Feed:     J-f    f   f P, A~ 
Depth:   (ind.   Reading)    j, i/ftf 

Surface Finish,  AA f ^ 
Protrusion,   in.        f7& 

Hole II 

Perpendicularity,   .001   in./In. 
Longitudinal  iQ^i     Transverse 

Flush Gage  Reading,   in.        / 00f 
Capacitance Cage Reading      JySS" 
Exit Burr Height,   in.    ^  

t1- ^ 

Bluing Pin Rojlout 

Axial 
Position 

Bottom «\ 
n 
n 
us 

Air Gage Readings (.0001 in.) 
Angular Posi t ion 

0° 

-Ao 
AJ2. 
2^. 
£JL 
IAJL 

W 

JkJL 

90° 

If o 
2JL 
XL 
1 

180° 

'JJL 
±4- 
XO_ 
ZTL 
/JLJ0_ 

225° 

UL 
4M. 
tuJL 
2^. 
MLJL 

270° 

ASL 
JUL 
ü^. 
1L£. 
A^L 

315° 

'ML 
£0 
2JL 
7r& 

AA 
Hole #2 

Lg*zJJA  Surface Finish, 
Protrusion, In. 
Perpendicularity,   .001   in./in, 

Longitudinal  iQ 0 (.     Transverse       ß 
Flush Gage  Reading,   in.       y Qo 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Bluing Pin Rollout 

7^ i 
Air Gage Readings (.0001 in.) 

Angular Position      | 

Axial 
Position 

Bottom 11 
12 

#5 1 7" 

^5° 

ULSL 

90° 180° 

ziz: 

225c 

^JZ I 
zz; 

270° 

1A 

± 
i 

o 

315° 

dUL. 
fa 
IS 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen 

f5   JJL-   Quality Variable fl^gfaag JJMpktiCkx* it/WJ 
No. MJJI - (,0(,r M-V-Jft    '/tsjis-S 

Hole Manufacturing Conditions and Procedures:   /fV/?/».   tvith   ntylf^tf- 

USf-jLiäi c t mi scr ^g r ^ M/t ä*t fett'&£/?/?h'*\ 
Spindle,  rpm ^ Food:    Jy ZJLJLISJEL 
Cutting Fluid;      J)/fr' Depth:   (hid.   Reading)    ^MW 

Surface Finish, AA 
Protrusion,   in. / i£± 

Hfljc 11 
01 

Perpendicularity, .001in./in. 
Longitudinal fi       Transverse < QCC^ 

Flush Gage Reading, in.   ♦ QQl  
Capacitance Gage Reading  J. A I 
Exit Burr Height, in.   

Bluing Pin Rollout 
'S 

ID i 
wx 

Ax i a I 
Posi tion 

Bottom $\ 
n 
w 

i5_ 

Air Gage Readings  (.0001   in.) 
Angular Posi t ion 

2JL 

ZJL 
1UL 

kSc 

'MJL 
SL&~ 
JLJL 
ZJL 
1L4_ 

90° 

*MJL 
4* 
'UL 
SJL 
2JL 

180° 

£JL 

i 'd2L 
dZ. 

225° 

2JL 

5Z 
&<£> 

no0 

9ö 
JUL 
SUL 
S^L 

315° 

Hole 12 
Surface Finish, AA ll O-: If-O 
Protrusion, in.    IPf 

Bluing Pin Rollout 

Perpendicularity, .001 In./In. 
Long! tudlnal ■ ^6/^ Transverse itfc I 

Flush Gage Reading, in.   Q  
Capacitance Gage Reading   l.TI 
Exit Burr Height, in.   

id 
'^- N 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Posit ion 

Bottom dM 
n 

lb i 

W 

~t0 

TJLIL 

90° 

■M. 

± 'LJCL 

180° 

he 

225° 

i 

270° 

JLtL. 

315° 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No 

JLL      Qual i ty Variable SUl^ß^i 'jLjid^Jx a n <-Jk/'-"^ 

Hole Manufacturing Conditions and Procedures:   /{(.^At  iSifh   (//'QZ/f- 
<:.2£   BJUiiLM Ulli ÜiAtL txü i"H/sK,3.,i,i jit," (h 
USA   ZLULJLZJ.   TOd   J-£f .^' 
Spindle, rpm 
Cutt ing Fluid: 

Feed 
Dep 

d: y*r   #?.?'■'. 
th: (Ind. Reading) l^fC 

Surface Finish, AA 
Protrusion, in. JA 

Hole II 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal .^g/S^Transverse Q 

Flush Gage Reading, in. ^0Oj 
Capacitance Gage Reading  2,2. V 
Exit Burr Height, in.   

V 6 

Axial 
Position 

Bottom 11 
n 

*5 

Air Gage Readings (.0001 in.) 
Angular Position 

-AJL 
luJS- 

W 

-M. 
<JL 
1JL 
JSUL 
AL 

90° 

"ASL 

i JL 
H^- 
I2J1. 

180° 

£J2 
LLa 

225° 

f>V 

/1Q 

270° 

-?.c 

315° 

7o 
TT 
J 'JSL 

/lo_ 

StJL 
Hole #2 

Surface Finish,  AA __ 
Protrusion,   in.     / 79 
Perpendicular!ty,   .00!   in./in. 

Longitudinal ,/o/y" Transverse 
Flush Gage Reading,   in.       y ^g?^ 
Capacitance Gage Reading      IJL*!   ~ 
Exit Burr Height,   in.      

Bluing Pin Rollout 

OOli 

d 
..r-»'«  «'*' 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom 11 
12 

#5 

M 
Z£^. 

'•s0 

^£. 
JL2. 

i 
/>?.^ 

90° 

ZJL 
£J- 

k 
OJZ. 

180° 

■/■<? 

225° 

^J2. 
^. ^ 
JL^. 

fe 

270° 

&JL 
2JL 
SI 

3)5° 

X^ 
ZZ 

286 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    / / Quality Variable  Sit/{f/><£ /hi'/Ars,* - SC/f*H* 
Specimen No. jSMLzJß^ "' *> ■ ?~r   /iS/U<j 

Hole Manufacturing Conditions and Procedures:   fit'/) M   d-'i f/i   i/*v oil f- 

(QC ßüS^ä   rau szr .car i fii/n o<jr p^t ft/* a ten 
Spind rpm 
Cutting Fluid: 

JtJL 
ültJ/ lh:   (Ind Dep Reading)    J. VA"^ 

JM. 
Mole il\ 

Surface Finish,  AA 
Protrusion,   in. / ^V^ _„ 
Perpendicular i ty,   .001   in./in. 

Longitudinal   > QQI     Transverse >00 j 
Flush Gage Reading,   in. . gni  .si 

Bluing Pin Rollout 

4 i 

Capacitance Gage Reading  1 V^ 
Exit Bu r r He i gh t, in. 

Ax i a I 
Posi t ion 

Bottom #1 
n 

us 

Air Gage Readings (.0001 in.) 
Angular Posi tIon 

0° 

iM. 
ÜÖL 
Xi2- 
i\ a 
la, a 

1,50 

^^ ~%o 

t 
AJJL s^_ 

90° 

i *£. 

180° 

JL-Z 
2JL 

225° 

-^<? 
üiZ. 
y.o 
ixz 
X. 

2700 

v^iL 

i Lil 
iLjÖL 
^jl. 

315° 

J/dL 
ilß. ^e. 
1 

Surface Finish,  AA /^ £ 
Protrusion,   in. / yfr 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,   .001   in./In. 
Longitudinal  f/^/j^Ti ansverse 

Flush Gage Reading,   In.       _A  
Capacitance Gage Reading       2.Cd 
Exit Burr Height,   in.       

— (^ 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

15 

W 

~JJL 

i I 
90° 

* 

XT 
221 
^2. 

180° 

7 t 

225c 

'£0 

I 
270° 

Jt-iL 

315C 

v. k 

£2: 
2I2I 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test  Series      J. / Quality Variable ^Ujjfftrc' •/''jVrtr's::     SC/'MK* 

Specimen No.j/fJ^ ~ U Id A/, v . f - f.       )} SV/WJ 

Hole Manuf^rturing Conditions and  Procedures:    /'V.'-'       tLLlM    UjEsLUll. 

Spindle,   roiff       JO FTCHTTZö      Z  T  0   /- Spindle,   rp« 
Cutting Fluidl     Qjjy 

Feed: ^ZZZZ^l 
Depth:   (Ind.   Reading) •'V^ 

Surface Finish,  AA 
Protrusion,   in.        ^ £ 

Hole  (Cl 
Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   [ (p C (     Transverse  / QQt*       ^C 

Flush Cage Reading,   in.       . Q  
Capacitance Gage Reading        ^ ^.^  
Exit Burr Height,   in. ~ 

i 
i ... 

Axial 
Posi tion 

Bottom /M 
n 
% 
*b 

Air Gage Readings (.000! in.) 
Angular Position 

■JÜL 
£J2_ 

k mi 

w 
i o 
To 
ÄJL 
1JL 
JUL 

90° 

r/0 zz 
I^SL 
£^. 
MLA, 

180° 

LL 
UL 
UL 

i SUL 

225° 

ZJL 
LJL 

i 
ILCL 

270° 

dt* -Cc 

£LJU- 
JiC 

315° 

VT^ 
il£. 
fe 

Surface Finish,  AA 
Protrusion,  in. Zjjji 

^ 

Hole 12 
Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal       Q       Transverse   t 0OCj    ^c0/ 

Flush Gage Reading,   in.        . CCI  
Capacitance Gage Reading      JUg 
Exit Burr Height,   in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Posi tion 

Bottom <M 
 n_ 
 n 

E 
Kb 

UUL 
JUL. 

or. 

w 
7.0 

i LA. 

90° 

IM. 
i 
Sr.Q 
OJL 

180° 

i^L 

I CL 

225° 

Jo. a 

270° 

i L£. 

lie 

315c 

^2- 

EU 

288 



MANUFACTURING REPORT:     TAPERED HOLES 

Test  Series 
Specimen No.J04 

11    Quality Variable rz,/^/.w^>w<. St/TAKJ, 

Hole Manufacturing Conditions and Procedures: $££* •  Jt* Lf /'  . > 2 /* 
fiiiüLjULUSX ritt"  fi'so.LM, so,<^i /?**„*,? 
U}L\ jJMi cu ft^i SCT.OiS   IAJ^/J auf  feR   ± tA'A?*;* im c/ 

lie, rpm Spindle, r(Jm 
Cutting Fluid 

'SL *% 
MJC Depth:   (Ind.   Reading)   2, tJUQ 

Hole 11 
Surface Finish, AA 
Protrusion,   in.        / ^ it 
Perpendicularity,   .001   In./in.j 

Longitudinal ,0MS Transverse * Oo?}'    ftb" 
Flush Gage Reading,   in.        - LSJZI.  
Capacitance Gage Reading       ^ Jf Q 1 
Exit  Burr Height,   in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

Bluing Pin  Rollout 

m»» 

Axial 
Position 

Bottom |1 
12 

* 

2L 

-JlJL 

W 

ULO. 
ML. 
i>,0 

Jl. 
ZJLLi2 

90° 

/££ 
AJL 
£JL 

i 

180° 

-JVC 

i 

225° 

y:.c 

t 

270° 

•/;.(? 

s I 
315C 

22 
iifi- 

Surface Finish, AA       A? £ 
Protrusion,   in.        IC*$ 

Hole 12 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. . 
Longitudinal iQQfQ   Transverse  ■ Oök^    ^a 

Flush Gage Reading,   in.        '* $2 *~  TO " 
Capacitance Gage Reading 
Exit Burr Height,   in. 

IM- >> 
A 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom II 
12 
I' 

15 

•JJL£ 

w 

7J.fl 
¥-&■ 

JLO. 

90° 

13- 
it 

180° 

^£ 
JLJ2. 
Zä. 
*J2- 
M. 

225° 

■/W 
JL^. 

£ 
Ji^. 

270° 

# 
7^" 

315C 

1^. 
^2 

1 2. 
zi 
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MANUFACTURING REPORT:  TAPERED HOLES 

Test Serie*   &/        Quality Variable .'Tz// ■' :<£-/•_ y.*  /•/ ^ . £^£ £ % >» 
Specimen No. */^-'^r  ^ ^. ; *>- /\-i ^ j/^-f. fVt ffj** "~ 

Hole Manufacturing Conditions and Procedures: I'LJ**'  .^z, tV./; $'ff- 

Spindle, rpm   j^y 
^ <r 

Cutt inq Fluid: 

-tMjt, 

Feed: -'>' f £< /! '-'  
Depth: Und. Reading) ^ <///.; 

Hole  II 

1 i 0 0 
j  

Surface Finish, AA 
Prot rusion,   in. 
Perpendicularity"   .001   in./In, 

Longitudinal   , ^^4*"Transverse 
Flush Gage Reading,   in. & 
Capacitance Gage Reading 
Exit  Burr He ight,   In. 

Bluing  Pin  Rollout 

1£L 

au-y 
f i 

A i r Gage 
AnguT 

Readings   (.0001 
ar  Position 

in.) 
• { 

Axial 
Position 0" W 90° 180° 225° 270° BIS1 

Bottom |1 - 'VJ -n j -AT J ' fk    y* ~/SJ •/;^ V/J 
I           n SO S  J .2. a J J J S 7v' ?.^ 
1           '? f? y .> is i.$ S:J <,:^ y^ 

n\ fJ S'J H.C V V J .*: r J-.J? 
fh  1 '' J 7s 7J h L0 ^V r.0 

Surface Finish, AA      /> Ö 
Protrusion,   in.        jty 

Hole #: 
BIuinq  Pin   Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal , 990^ Transverse 

Flush Gage Reading,   in.       "' 0\ I 
Capacitance Gage Reading     }Hj      " 
Exit  Burr Height,   in.      

xzx. i i 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom »1 
#2 

#5 

Zl Ü 
JU- 
-rrrs- 
£L2 

^c 

'ILSL 
A^L 

UL 

90° 

'/ J 
IN      \^ 

iU- t ̂
 

180° 

vV ^ 
jLiZ. 
X4. 

225° 

1^ 
JLi^ 

if 
ITo 

270° 

'/I ^ 
■ u 

±2 ZZ 

315° 

iLL 
±4- 
itil. 
ti 
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MANUFACTURING REPORT:     TAPERED HOLES 

SCryiSh Test  Series       ^ / Quality Variable .t^/.y _/' /•  y-, ^ 
Specimen No.^T^^J V /;<;-''    /;<A/v 

Hole Manufacturing Conditions and Procedures:    /f£/is    jJ^V//'   . / ^■z^" 
, '^ c Ziilii llLäs  CLul " > -^   .■,.•'..   

Spindle,   rpm ^rt^  
Cutting Fluid:     j)/ly  

MäiLüiL ft'i SC^'i 
Feed: -v   ^jT/^.r  \  
Depth;   (Ind.   Reading)    « ^ y.j 

Surface Finish, AA        JO 0 
Protrusion,   in. Ifj 

Hole in 
Bluing  Pin  Rollout 

Perpendiculari ty,   .001   in./in. 
Longitudinal >Q0* *.     Transverse / ^ r/^ 

Flush Gage Reading,   in 
Capacitance Gage Reading 
Exi t Burr Height,   in. 

J- f <~ 

1* i 

Axial 
Posi t ion 

Bottom |1 
n 

us 

Air Gage Readings (.0001 in.) 
Angular Position 

/££ 
J1<L 

r 

I 

W 

■?s 

£ 
i^L 
ZZ 

90° 

* y • ^ 

1^. 
44 

180° 

AL 
JL£. 

i ^_ 

A. 

225° 

/^V 
^Ü 

270° 

^2. 
^■<? 
V, g 

JL^L 
^_2. 

315° 

ViV 
^J2. 
^LL 
-^ 
i^. 

Surface Finish,  AA 
Protrusion,   in. 

no 
Hole #2 

Bluing Pin Rollout 

Perpendicjlarity, .001 in./in. 
Longitudinal , Qüi-    Transverse 

Flush Gage Reading, in. * . 00 I 
Capacitance Gage Reading   2. „■•/ 
Exit Burr Height, in.   

£AJ± 

,6 d 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom II 
12 
il IT 
#5 

•J&L 
UL 
JUL 

i 

^c 

-/<;. 

ii B 

90° 

'^V 

i 
180° 

^2. 
12 
22: rF 

225° 

9o 

i 
ML 
JL*. 

270° 

^L 
^il 

S.S 

315c 

-A^ 
J-i2. 

WL 
C-0 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test  Series     2JL Quality Variable Sjj&JLi ÄU^eUtL     --^     ' " 
Specimen No.^.^   ^j.'to /, -,      ;,.,f,      ,; s   ^      ^ 

Hole Manufacturing Conditions and Procedures: /|V" -■'/     /// /.'.:.      .     2 £ 

Spindle,   ppti 
Cut t i tnj   Fluid 

tJjU.    ±11   .,■ £. / / v. 
Foe 

X4- /*Vi 
-jy t Ty ■■■' v  

Depth:   (ind.   Reading)    ^   Vyo 

Mole  II 
jurface Finish, AA / 

... m 
Protrusion,   in. /"if  
Perpendicular!t>\   .001   in./in. 

Longitudinal 'fppf   Transverse / /j? .• j 
Flush  Gage  Reading,   in. &  
Capacitance Gage Reading      ki-b 
Exit   Burr Height,   in.      

Bluing  Pin  Rollout 

0" fi 

Axial 
Posi t ion 

Bottom »1 
n 

# 
#s 

Air Gage Readings   (.0001   in.) 
Angular  Position 

LOA 
yL 
T 

^5° 

ML^. 
±A. 
JL£- 

90° 

IL 
4. 

M— 

JL 

180° 

•/S. 
LJl 

Ü 
iLL 

225° 

JL 
-L^L 

t 
Ju^L 

270° 

f ^ 

i 
U2 

315° 

■1±. 
Jv 

Surface Finish, AA       / 0 £ 
Protrusion,   in. /7/ 

Hole n 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal tOQ'jT   Transverse  i Q^JUL. 

Flush Gage Reading,   in.        ,£ CZ^ 
Capacitance Gage Reading      dJi^ 
Exit   Burr Height,   in.      

Qt$ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

t 
15 

0* 

-II 3 
I^L 
XuÄ. 
£4 
iLA 

w 
/££ 

n 
M. 

90° 

ZOJl 
MAtdm 

04. X jr± 

180° 

'MJL 
AJ2- 
JUL 

225° 

*JL£. 
SJL 

uZ 

270° 

'W 

iL2- 
JLu2. nz 

315* 

vy:^ t 
C^ö 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series       XI        Quality Variable Su/Jrj.'i'■?:: j-,*,'.','StJ-'fiH'* 
Specimen No. fi DlK LJMfC M.^J^.    /^r/p/^j 

Hole Manufacturing Conditions and Procedures:    /$£*,;': CJMüJiiLJijJSJm 

•th: JXx 
Spindle, rpm'     ffC 
Cutting Fluid:   Ü/7y 

Feed:^j- fr^Äsj,  ,. 
Depth: (Ind. Reading) £ ,^yz? 

Surface Finish, AA    11 Q 
Protrusion, in.   /^ 

Hole #1 

Perpendicularity, .001 in./in. 
Longitudinal -OQ f     Transverse . QQ?f 

Flush Gage Reading, in.    fy  
Capacitance Gage Reading )^S$*. 
Exit Burr Height, in.   

7i 

Bluing Pin Rollout 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion 

Bottom #1 
n 
n 

KK 
*5 

JlJL 
JLo, 
la- 
s', o 

w 
■ma_ 
3.o 
£*. 

bo 

90° 

-UJ2_ 
J^ 
JLz. 
J-JL 
CZJZ 

180° 

-/SO 
IJZ. 
JLZ. 

I j 

225° 

KO 
SJZ. 
MJL. 
VJL 
3Z 

270° 

'/3.0 
JU. 
JUL. 

S. 5 

315° 

JJJL 
JLC- 
5: g 

i ^2. 

Surface Finish, AA   / C ; /J^^ 
Protrusion, in.   / ^/ 

Hole #2 
Bl'uing Pin Rol lout 
I   9  

Perpendicularity, .001 in./in. 
Longitudinal . 0Q\   Transverse 

Flush Gage Reading, in.   'OQl 
Capacitance Gage Reading   £ 5% 
Exit Burr Height, in.   

7« i 
Air Gage Readings (.0001 in.)' 

Angular Position 

Axial 
Position 

Bottom liM 
 n_ 
 n 

#5 

-/So 
'♦S8 

-/5.g 

221 

90° 

v/^ 

it 

180° 

Iu2 

i 42- 

225° 270° 315c 
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MANUFACTURING REPORT:  TAPERED HOLES 

Test Series  XI JLL  Q^'ity Variable SiJr:.-.-.L -1\ ^/^Vs»- /■ •/. .■ , 
Specimen No. Vf>it~- kRltC ^' 0 J ^K      / ; V'/'. '.      ' 

Hole Manufacturing Conditions and Procedures: ih PAf   A '> f /; »VA^/ //•"' 

Xai MfULZ Lj££jl££. CUJL Ut ff-/f<?(   2S   La  
(iff    AV.'   riV    //'. ..r/   /Fir 
Spindle,   rpm        /e*ü  

KUi 

Cutting Fluid:      Jj/js 
  ■ »I 

feed;     ^   ^ Z£M.  
Depth:   Q nd.   Read Ingj   ^ ^ ^ J 

Hole II 
Surface Finish,  AA //'-/IJ 
Protrusion,   in.        /7i>" 

Bluing  Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   i^Q/     Transverse 

Flush Gage Reading,   in.             Q 
Capacitance Gage Reading       Iff 
Exit  Burr Height,   in.      

J2£L 
15 
A 

Axial 
Posi t ion 

Bottom |1 
#2 

# 
*5 

Air Gage Readings   (.0001   In.) 
Angular Posi t ion 

0° 

-?.<? 
ul 

^5° 

-P-J 

1 
zz 

90° 

^L^. 

f- 

180° 

^L. 
i^L 
JliL 
i^. 
Xi2L 

-»oc0 
:25 

-/^ 

JLJL 
JLJL 

t 

270° 

^ 

xz -/^   w 

c/ 

315° 

ZZ z: 
Hole  12 

Surface Finish, AA    11Q 
Protrusion, in.  /^ Q 

Bluing Pin Rollout 

Perpendicularity, .001 jn./in. 
Longitudinal ■<?.->,' S Transverse 

Flush Gage Reading, in.    Q 
Capacitance Gage Reading   ^.^O 
Exit Burr Height, in.   

&£JJ 

1» 
i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi t ion 

Bottom 11 
12 

IS S-2. 
i 

90° 

■JJL. 
7.a 

ML. 

±1 

180° 225° 

TU 
270° 

it 
22 

315° 

~77 

?g 
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MANUFACTURING REPORT:     TAPERED HOLES 

Ie5t.Seric5   JLL    Quality Variable SUHftct-J*öu,>.^<i - Hfl.*- 
Specimen Ho. _jjj/rt - J/fi'l3C A7'(/-J*'t   l*r#/V$ ' 

Hole Manufacturing Conditions and Procedures:   ßffl/:    tuJifh /JsSjt'//' 

uiC tpiILMM* SMJÄJU ÜJLtijiiUl   42Jii±la~JüLi£A &JL  /I tWJ 
Spindle,   rpm        ^^  Feed:     jrA   f J. />/if  
Cutting  Fluid:       tyftjf Depth: Tlnd.  Reading)   g?. */j V 

Hole H\ 
Surface Finish, AA    IjLp 
Protrusion, in.   I(o? 

Blying Pin Rollout 

Perpendiculari ty, .001 in./in. 
Longitudinal /^g/  Transverse ,00 I 

Flush Gage Reading, in.  / pg /  
Capacitance Gage Reading   jl 1 " 
Exit Burr Height, In.  ~ 

sz: V d* 

Ax i a I 
Poslt ion 

Bottom #1 
n 

us 

Air Gage Readings  (.0001   in.) 
Angular Position 

JA 
-?.o 

■ 0 
JL^L 
AJ2_ 

W 

4^ z. 

IH 

90° 

-7c? i 
io0o 

M. ~n a 
4^- 

225° 

Jug 

no" 

Z2J&_ 
£J2 

-itfc « • 

315° 

-/2J 

JLM. 

Surface Finish, AA  7(-'" lW 
Protrusion, in.    TZ3. 
Perpendlculari ty, .001 in./in. 

Hole Kl 
Bluing Pin Rollout 

Longitudinal ^ 0       Transverse 1 QQ l& 
Flush Gage Reading, i 1.   t Q ft I  
Capacitance Gage Reading  J*/^  
Exit Burr Height, In.   f i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom <M 
12 

A 

I -JJL 

•± 
W 

JLJQ- 

90° 

MA. 

t 

180° 225° 

7^ 

i 

270° 

TIT 

315e 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    J / 
Specimen No 

1(      .?-u/jlty ^«■'«b1« SjLÜIi.U. luMAixHPv > • lU fltry 

Hole Manufacturing Conditions and Procedures:   AV ///■'   /, v, /A  z//*<.y z. W • 

Spindle,   rpm £?(.: 
Cutting Fluid:      fJ^J/ 

& 

Feed;    Jt £} M /<-'■        _ 
Depth:  Tl»d.   Reading)    / VJV 

Hole II 
Surface Finish, AA   ftf -/fl tf 
Protrusion, In.   /.^T 

Bluing Pin Rollout 

Perpendi cuI a r i t y,   .001   in./In. 
Longitudinal   '/}^/    Transverse 

Flush Cage Reading, In, 
Capacitance Gage Reading 
Exit  Burr Height.   In. 

f 
g'fj 

^ 
w 4> 

Axial 
Position 

Bottom #1 
«2 

M H 

Air Gage Readings (.0001 in.) 
Angular Pos 11Ion 

0° 

il 
M 
CM 
6,12 

j,5» 

MJL 
SJL 

tf 

90° 

J^ 
iLi2_ 

I80c 

z^ 
Jt c, 
Z-Ä. 

225° 

'j£tL 
-M- 
Z^^L 

270° 

7</.f 

i 
52 

3W 

i: 

e 
Hole 12 

Surface Finish, AA 
Protrusion, In. zz I oo Bluing Pin Rollout 

PerpendIcu1 ar i ty, .001 in./In. 
Longitudinal 'Qto ^"Transverse 

Flush Gage Reading, tnT 
Capacitance Gage Reading 
Exit Burr Height, In. 

1* 4 

Air Gage Readings (.0001 In.) 
Angular Pos it Ion 

Axial 
Position 

P9»9^ £J 
12 

T: 

I!) 

-MJL 

W 

70 

i 7k 

so" 180° 

'IM, 

M r.  s 12 

225c 

•JLJSL 
JUL 

I 

270" 

H 
315° 

Vü ü 

296 



MANUFACTURING REPORT:     TAPERED HOLES 

Test Series      Jjf    Quality Variable ^/^ ^-^  />^^ ^t < ■ fi.H/. &* 
Specimen No. Jc/A£ - tßlll TUO- r~r     TTFlfTrS       ' 

Hole Manufacturing Conditions and Procedures: /V^'W/-   /^i /»i   i/i^A'f/r1- 
S,'tt rtLf-.-K I2£r  net,"  Mao. L.H. £,>. cUU   OiLdL 
Spindle, rpm 
Cutting Fluid: Depth: (Ind. Reading) }, jTO IxM. 
Surface Finish, AA 
Protrusion, In. 

Hole 11 

nst QJL Bluing Pin Rojlou^ 

Perpendicularity, .001 in./in. 
Longitudinal / go (     Transverse , QQIk" 

Flush Gage Reading, in.  - . OÖ^. 
Capacitance Cage Reading  J[ ^^  
Exit Burr Height, in.   

^ 
s 

Axial 
Position 

Bottom ^1 
n 

is 

Air Gage Readings  (.0001   in.) 
Angular Position 

'J^ 

70 n 

w 
•210 
IIL 
LSL 
Jli2. 
LJL 

90° 

4 LiL 
1. 

H I 

180° 

ioo 
XJL 
£JL 
JU. 
Xti2 

225° 

iM. 
2JL 
la 

-££. 

270" 

i^L 
4-4- 

3>5fl 

'£0 

1 IT 

2JL 

Surface Finish,  AA     fOO- loS 
Protrusion,   in. /£ J 

Hole HI 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal Ö       Transverse . 00IS 

Flush Gage Reading, in.    Qt  
Capacitance Gage Reading 
Exit Burr Height, in. 

■13- $ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
 n_ 
 O.  |t 

-too 

AJL. 

w 

i 0 

90° 

■M J> 

i 
ft 

180° 

±0- 
225e 

ILL. 

w 
270° 

IT 
"7? 

315° 

3 
297 



MANUFACTURING REPORT:    TAPERED HOLES 

Te5t Seric5   M    Quality Variable^//.Xf.y^   'Mit£Ui  tlULHJ 
Specimen No.yi;.       HOL'Ji- M-Q r^t, /^ r/,v • 

Hole Manufacturing Conditions and Procedures:   fit..'1''    W>tr Uft'fi' 
&li JiCft. m 12k -'   ÜJÜU^ tLJl kJLi ^y..    ■     dlUL 

SS'v /v.»-/,- Ar.;J L.H.  c/'....*>, / t ,..Vi*  n"   iL 
Spindle,   rpm 
Cutting Fluid:    D/fj 

^ 

Feed:  ^Tr-   ^ j: A' ./ 7  
Depth: ''flndy Reading)   ^ yi"^ 

Hole 11 
Surface Finish, AA   /»C - fO ^T 
Protrusion, in.  / /^Y ' 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Lonqitudinal .0   Transverse i 0OC^ 

Flush Gage Reading, in.    Q  
Capacitance Gage Reading   j? ^ 
Exit Burr Height, in.   

7° i 

Axial 
Position 

Bottom /M 
12 

#5 

Air Gage Readings   (.0001   in.) 
Angular Position 

'JJL 
ZJ2- 
SL^L 
HJL. 
IQ. o 

W 

-JL^ 

±J2- 
ii 
/<? g 

90° 

•?., 
180° 

-^ ;: 

i 

225e 

^ 
Z 
il^- 

270° 

-ML. 

JL^L 

315° 

fV 
^-L 
Zil 
# 

Hole #2 
Surface Finish, AA 
Protrusion, in. si 2i. Bluing Pin Rollout 

Perpendicularity,   .001^in./in. 
Longitudinal/^^^i^. Transverse  , CJQOS 

Flush Gage Reading,   in.        * 091  
Capacitance Gage Reading       X |jj  
Exit Burr Height,   in.      

^ 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom II 
n 

n 

SO 

SJL 

W 90° 

H 

180° 

i V2- 

225° 270° 

i LiL 
/£JL 

315° 

-9,0 

us: 

298 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series        n    Quality Variable SUliULüU^LUJxjtUjL^   tU   1^1 
Specimen No. LclfC JilöVßC ~t    r^t    /T^VT^Z 

Hole Manufacturing Conditions and Procedures:   /ffifff U» f '/•   ..   Z^ 

Spindle,   rpm - J  Feed:   *      ST JS *< ' .  
Cutting Fluid:      jj/;V Depth:   (Ind.   Readlnci)   f j^<? 

Surface Finish, AA       Jf J 

Protrusion,   in. / V^ 

Mole II 
Blulnq Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal , 0?j ^     Transverse / QQ / 

Flush Gage Reading, in.    &  
Capacitance Gage Reading  jQZjl 
Exit Burr Height, in.  

^ *«. 

Air Gage Readings (.0001 in.) 
Angular Position 

1    Axial 
Position 0° w 90° 180° 225° 270° 315° 

Bottom 11 *IX o -11-0 -l^ü •/' J ' A     »• ~/. r 
1                 #2 V-o y<? r  ^ A. 2 HC *{ : 

1                 *} he y 0 i 3 V t'C t c i.     -   j 

M <> J r.a <o i-c }.<? b         1 1              15 a'tf fiä i'f i'C J f H J 

Surface Finish, AA   /I C 
Protrusion, in.    / *?& 

Hole 12 
Bluing Pin Rollogt 

Perpendicularity, .001 in./in. 
Longitudinal Q       Transverse » 

Flush Gage Reading, in.   ■ QQl 
Capacitance Gage Reading  JiL** 
Exit Burr Height, in.   

w4' 
3 d 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom §) 
n 

IE 
us 

zlll_ 
■&Z 

JuCL 

1,5« 

i&L 
2J2- 
JLJ2- 
JLJL 

90° 

■lUL 
JUL 
AJX. 

M 

180° 

'/,0 
1^2. 
1UL 

225c 

2/jZ_ 

1 

270° 

111 

i il 

1 2: 

315° 

^2. 

-^ 

¥ 

299 
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MANUFACTURING REPORT:     TAPERED HOLES 

Testserie*      ^/        Quality Variable ^/.yy;      ßj^hrcd^LLL   ''■  y1 

Specimen No. (^Mu  1*0*4^ JTl    T * t   /} \ #,- Z 

Hole M.mufacturIng Conditions and Procedures:   /f£./fA^    i//^Si\   SjJfJ-z. 

Spindle,   rpm fZ  Feed:      ■.     y»;  J/},*^  
Cut ting Fluid:      Jlfi^ Depth: 11nd.  Read Ing)  ^ y yQ 

^ 

Surface Finish, AA ^\ 
Protrusion,   in. /fcQ 

Hole II 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal  /Q   Transverse 

Flush Gage Reading, in.    ß 
Capaci tance Gage Read i ng 
Exit Burr Height, In. 

2S. 1 <*h 

Ax i a I 
Position 

Bottom II 
12 

^ 

1S_ 

Air Gage Readings (.0001 in.) 
Angular Posi t ion 

:.o 
JL 

^5° 

-JLL 

xz 
HZ zz 

90° 

IM. 
JjL 
'o 
UL 
iUL 

180° 

■^ 

JLiL 
Ä2. 
X 

,'"> 

225" 

if 
.L^ 
2_J2_ 

270° 

-z^^- 
Xf 

^2. 
JL2- 
TA 

315" 

ZLiL 
^LJL 
-ii 
-ÜÄ. 
il2. 

Hoi^ 12 
Surface Finish, AA               ^ Q      ^j 
Protrusion,   in. / *}£   

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. . 
Longitudinal  ■ 00 \    Transverse   , Q 0 f ffL 

Flush Gage Reading,   in.        i£2i     QÖ 
Capacitance Gage Reading        JtOtT  
Exit Burr Height,   in.       

Air Gage Readings   (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom 11 
12 

I 
15 

£Lu2 

4-^ i 

90° 

ZLZ 

t 
2iM 

180° 225° 

I £4. 
Ill 

270° 

if 
XT 

315° 

Ü 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series      X ( 
Specimen No. ^/?/r 

_   Quality Variable SüflSrict 'AjUtfJuOli -Jl £L CJ 

Hole Manufacturinc| Conditions and Procedures:   M£rf*  y/^£t '<   J- »^ 

n—— ~. 
Spindle,   rpm        ,y-J     Feed:     ■^*' t -f/'S?   ' 

*)sJ~   '"" Depth:   (fnd" Reading) Jjij^C Cutting Fluid: 

Hole #1 
Surface Finish, AA  // j■ / ' ^ 
Protrusion, in,    ZS- 
Perpendiculari ty, .001 in./in. 

Longitudinal . J :* I    Transverse 
Flush Gage Reading, in.   / QQl 
Capacitance Gage Reading 30^ 
Exit Burr Height, in.   

Bluing Pin Rollout 

gP i 
Air Gage Readings (.0001 in.) 

Axial 
Position 

Bottom II 
#2 

13 
/MT 
15 

^J2_ 
MJL 
JLa- 
JUL. 
XJI. 

Angu 

h? 

'1LQ- 
3P 
A 
U2- 
äJL 

ar Position 

90° 

-Jlo_ 
J^ 

SJL 

180° 

■JMJL 
AJL 

44- 
2Z 

225° 

/¥c> 

1L 
2^2-. 
MJL 

270° 

lUL 
S\ 

TÄ. 

315° 

-J£0_ 

it 
3.C 
1J2. 

Surface Finish, AA (J ^ /^ 3 
Protrusion, in.  1^0 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal Q Transverse • 

_L00\ Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

ml 
0 d 

■'V 

'■■n 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

15 

jyjL m Ju 

1J2- 

W 

2Z 
JLJ2- 

i 2_ 
.0 

90° 

-Z&L 

i i. 414. 

180° 

V^ 
iLiL 
^ 

4^ 

225c 

.Lä. 

44 ̂
 

270c 

U^, 
ilÄ. 

i 

315C 

AfO 
^ 

41 

30J 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     X I Quality Variable SU/>;''. ;  ■ fjjjjM. UAJu 
Specimen No. .fry/i ;. ..V.i   t»C A'  /T--    /^^      ' 

Ü  ■«J 

Hole Manufacturing Conditions and Procedures:   AV/V 

*-) 

JL£C 
IS Stt 

.n L-*. i£U (i£L ä' \d£. - M'   /^ -: ■/ 
Spindle, rpm 
Cutting Fluid 

i^v JL. 

n/u. 
Feed: ,    '_.   y* f/'*':  
Depth: (Ind. Reading) ».«V;? 

Surface Finish, AA <i Ü 
Protrusion, in.   / ^S~ 

Hole II 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal iQ •' \      Transverse 

Flush Gage Reading, in.    Q 
Capacitance Gage Reading   2crO 
Exit Burr Height, in.   

■+-=- A 

Axial 
Position 

Bottom II 
12 

15 

Air Gage Readings   (.0001   in.) 
Angular Position 

2LÜ2. 
UL 
iUL 
2JL 
IUL 

W 

•/±JL 
J^Z. 
£4- 
10 
±o_ 

90° 

'JLLSL. 
4A, 

UL 

180° 

I^LL 
'+■0 

W i± 

225° 

~JJÜL 
J-A. 
JL£. 

■j 

XLO. 

270° 

Z^L-L 
l^L 
j*L£. 

i 

3)5° 

•2/^L 
l^L 
MJ2- 

Ü 
Surface Finish, AA 
Protrusion, in. ii£ O'J 

Hole 12 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal '_2J_£_ Transverse »J-'^. 

Flush Gage Reading, in.     &  
Capacitance Gage Reading Z i / 
Exit Burr Height, in.   

"P 6 
Air Gage Readings  (.0001   in.)" 

Angular Position 

Axial 
Position 

Bottom II 
12 

15 

-JUL 

# 

W 

"JIJL 

£dL 

90° 

-IM. 

iJL- 

180° 

^ 

225° 

22: 22: 

270° 

Jut 

315° 

302 



MANUFACTURING REPORT: TAPERED HOLES 

Test Series JJ  Quality Variable j£/v/>^- /fo^ ^v:.. cLOuU 
Specimen No. MU^&Ht TfuTpZ?.     tT7rf~7> 

Hole Manufacturing Conditions and Procedures 
\   (/$£ 

Spindle, rpm  ^/?        Feed: jn-   )f J/J'" 
Cutting Fluid:  /;/■' • Depth: (ind. Reading) iH-y i^L 

Surface Finish, AA 
Protrusion, in. Jl 

It rri*— 
Hole ifl 

Bluing Pin JRoHo^t 

Perpendicularity, .001 
Longitudinal > otä^ 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, In. 

in./In. 
Transverse /^j j^ 

'££1 
AM. 

f ,i 

Axial 
Position 

Bottom £1 
n 

#5 

Air Gage Readings (.0001 In.) 
Angular Position 

-//.J 
*.Ö 

£ 
XiL 

W 

njL 
JUL 
dJL 
UL 
?. 0 im. ■?_  

90° 

l±C 
}UL 

± 

180° 

■/;. ö 

SLJL 
±JL 
±ul 

225° 

■/i.a 
JTF 
JLJ2- 
1LJL 
1L£L 

270° 

'JXJ 

315° 

'/S.J 

-L4 
j> 

Hole n 
Surface Finish, AA /f Q 
Protrusion, in.   /^ 3 

Bluing Pin Rollout 
—••»■VN 

Perpendicularity, .001 
Longitudinal 'QOI 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, In. 

in./in. 
Transverse 

2i 
,00/ 

t± 03 
1$ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

us 

IK 

w 

1^. 

90° 

JJL. 

180° 

'J10_ 

225° 

■M. 

270" 

-JUL 

3I5C 

303 



MANUFACTURING REPORT:    TAPERED HOLES 

Test  Series   JÜ    Quality Variable ja/' /;.-/ .Ab^w A- . SJ^Uit/ 
Specimen Ho.JLJjjfcJßJTC /*Q.J*'i>     /; S v 

Hole Manufacturing Conditions and Procedures:   Rttfj^   Uri'       Si^-i 

spi ,/<i t OJIIA äi v   . d putt? L d '/^ I■aA L* f^'j/.-.r.<M. 
Spindle, rpm 
Cutting Fluid: Depth: (Ind. Reading) ^.y</j> 

Surface Finish, AA   /* $ 
Protrusion, in.   f £ If 

Hole #1 
Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal  , Cocb' Transverse    Q 

Flush Gage Reading,   in.      ~t ö tf (  
Capacitance Gage Reading      2jy  
Exit Burr Height,   in.      

fc6 
■i 

si% Axial 
Posi tion 

Bottom tl\ -7-0 
n 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

I ̂- 
ÜJL. m. 

w 
■ 7.0 

LLJl TOT 
7JQ 

90° 

■2o_ 
Ao. 
LL£- 

ZEZ2 

180° 

-y.a 
L 

1UL 

225c 

;, 

a u 

t 

270° 

2JL 
IUL 
ULL- 
^4 

315° 

3JL 
Z£. 

Z2Z 
Hole n 

Surface Finish, AA       I &&' L&i£. 
Protrusion,   in. /j 

Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal  ,Oo{    Transverse   . QOff 

Flush Gage Reading,   in.      ~ . QQI  
Capacitance Gage Reading       XJj  
Exit Burr Height,   in.      

7 ^ 

O / / 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
12 

I2JL 
f 

.TT 
1SZL 

w 
-ye 
f 

IUL 

90° 

•AtL 
OJL t M. 

180° 

■■U 
_0_ 

1L 

225° 

XJ 

MJ1 
IL 

270° 

\f .■ 

JCQ 
LL£. 

721. 

315° 

ZMJ£. 
U'Q 

IQJL 
I2JL 

304 



MANUFACTURING REPORT:    TAPERED HOLES 

Specimen No. SftfC'MC tC TttTZ^TTF^. 

Hole Manufacturing Conditions and Procedures: /f/zy/V  ^A^A)tV^• SiZL 

Spindle, rpm 
Cutting Fluid: 

^t W/ 
Feed 
Depth :   (Ind.  Re 

IZJLU 
4kJ 

Reading)    4,^1/0 

AA 
mi 

/fi 5 
Hole II 

Surface Finish, 
Protrusion,   In.     ^ 
Perpendicularity,  .001  In./In. 

Longitudinal  igg \    Transverse  . o Cl£ 
Flush Gage Reading,   in.       **< tOI  
Capacitance Gage Reading        j^Xp 
Exit Burr Height,   In.      

Bluing Pin Rollout 

7^ 

Axial 
Position 

Bottom #1 
12 

75 

Air Gage Readings  (.0001   in.) 
Angular Posit fön     ~ 

LLJ2 

ksc 

i££ 

90° 

~M 
IUL 

ilk ZEE 

180° 

•ii£. 
iLCL 
M- 
^ 

225° 

li^L 
J2^2. 
LLa 
HJ2- 
UfiJL 

270° 

HZ. 
OJL 
ILA- 

315° 

'CO 
2Z 
^£. 
pTT m 

Hole 12 

dt Surface Finish, AA 
Protrusion,   in. i ^   i 

Perpendicularity,   .001   in./In. 
Longitudinal iflpl    Transverse 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

Bluing Pin Rollout 

121. 

\' 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom 11 
12 

t 
15 

W 

-?*0 

/TV 

90° 

T^ 
180° 

•/££. 

225fl 

4^- 
270° 

LAJL 

315° 

-7,^ 
-2S 

305 



MANUFACTURING REPORT:     TAPERED HOLES 

Te5t,Serie5    11    Quality Variable SL/A',::;£. Jh-j ■.**>■«. <~ su ,/*!/ 
Specimen Ho.S£ I+s~£ iiLTL **• C ■ J^f.    /}?/?*-^ 

Hole Manufacturing Conditions and Procedures:   Rtfi.'    (jssni/;   ^, 2E. 

Xus,.'*- I'S'i /}?**'£/>> fi 1 L'**t  I TOO   ta£kJUJ£LMA£SMUuL.   P**- 
Spindle, rpm   ^J r Feed:  rr f TP /'I  
Cutting Fluid: Qs)jS Depth: (Ind. Reading) ^VljJ 

Surface Finish, AA 
Protrusion, in. Ä 

Hole #1 

a^i Bluing Pin Roflout 

Perpendicularity,   .001   in./in. 
Longitudinal       Q      Transverse 

Flush  Gage Reading,   in. /) 
Capacitance Gage Reading 
Exit  Burr Height,   in. 

JX u> 
* 

MX. *^i^W 

Axial 
Position 

Bottom #1 
n 
n 
#5 

Air Gage Readings   (.0001   in.) 
Angular  Position 

1A. 
no 

w 
'SJL 
&. 

22Z 
tfjL 

90° 

1 r 
1 u 

^2. 
LUL t 

180° 

'JJL 
3LC. 
7 CL i 

225° 

Y.r 
M. 
LL 

H'U 

270° 

~£o 
2L£- 
/?,J 
K. 

{QQ 

315C 

Co 
TTT 

12 *L. 
f\ a 

Hole n 
Surface Finish, AA 
Protrusion, in. ist UZ. Bluing Pin Rollout 

Perpendicularity,   .'001   in./in. 
Longitudinal , oc I    Transverse 

Flush Gage Reading,  in.        ft  
Capacitance Gage Reading 
Exit  Burr Height,   in. 

ce?> 

JULL C£> 
4 

Air Gage Readings  (.0001  in. 
Angular Position 

) 

Axial 
Position 

Bottom U 
 #2_ 
 n 

ILL, 
221 

W 

i 
90° 

I 
180° 

5 
i 

225° 270° 315c 

il 

zSz 

306 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   JU    Quality Variable SüMftt/i 'JM&rMLjJMlUxi/ 
Specimen No..^^^. jf ^^ A/< «?.//•'.   I fi?/im$ ' 

Hole Manufacturing Conditions and Procedures: ftfVf' UfJk'/l JtjS 
fit'* 'M a£L äißJU   USJL L±k  **' OM 1''  ■   ii : 6^g 

Sptndle,   rpm jfQ  Feed:  ~r?  fr I./J.M* 
Cutting Fluid:     DRy Depth;   (Ind.  Reading)   ^yyj" 

Surface Finish, 
Protrusion,   in. 

AA l£. 0 
Hole II 

Bluing Pin  Rollout 

Perpendicularity,   .001 
Longitudinal  >0Q\ 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,  in. 

in./in. 
Transverse    fQ 

-t t> ^ 

m 

Axial 
Position 

Bottom ^1 
#2 

US 

Air Gage Readings  (.0001   in.) 
~~    Angular Position 

--U- 
w 

•f   ; 
r i U 

3^1 
UJL 

90° 

-k'.o 

-f4 
M 

180° 

J Z 
JL£. 
S 
*A Hü. 

225° 

//.0 

22 
2 

270° 

-/ 

M £ 
U. 
ULA 

315° 

ZU 

Surface Finish, AA 
Protrusion,   in. üt _L 

Hole #2 
Li  Bluing Pin  Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal ,/o /     Transverse   fQQ QS 

Flush Gage Reading,   in. 0  
Capacitance Gage Reading      EQj! 
Exit Burr Height,  in.      

i* t 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom 11 
12 

n 

-MJ1 
Mr 
2 T i 

W 

'7 c 
5Z 
ZIi2. 
22 
//, 

IL 

90fl 

22; 

TTL 

180° 

/■) 4^ 
^ 
JL£L 
n.o 

225° 

-2^ 
ZZ i 
Z^jg. 

270e 

2^ 

i Ä 
/^M? 
/P',^ 

315e 

-ZÜL 
4X. 
M 2Z2 

i ■ * 

307 



MANUFACTURING REPORT:     TAPERED HOLES 

Test Series       f-l Qua)Ity Va 
Specimen Ho.UlßjL-Jtir 

Hole Manufacturing Conditions and Procedures: fit'^s.   U/^/)t/{^ Si7£. 

Spindle,   rpm       fQ ^       ^oed:   ^ #%p. /- 
Depth:   (Ind.  Reading)   J.^VC' Cutting  Fluid: 

X4.  

AA go 
IWT. 

Hole  #1 
Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in./in. 

Longitudinal trir}0<i Transverse > 00 ( 
Flush Gage Reading, in.   _jOL  
Capacitance Gage Reading Xlf  
Exit Burr Height, in.   

7" 
4 

Bluing Pin Rojlout 

Axial 
Position 

Bottom ^1 
n 
IT 
#5 

Air Gage Readings (.0001 In.) « 
Angular Position 

i zlL 
!LA. 
UUL 
OJL 

W 

Co 

TTc 

90° 

zUL 
lUAr 
% [i^. 
UL_£L 
JJUL 

180° 

ZXk. 
±JL 
t 
/to 

225° 

7*0 
%o 
Z2J2 
LLQ_ 
LUL 

270° 

'CO 
TL 

'b-O 

JSJL 
HO 
% 

315e 

1^ 
UUL 
ÜLS. 

Surface Finish, AA  ffS'•/<?<? 
Protrusion, In.   I*/1 

Hole n 

Perpendicularity,  .001   in./In. 
Longitudinal ipo j     Transverse 

Flush Gage Reading,  in.      » pg / 
Capacitance Gage Reading      X3L 
Exit Burr Height,  in.      

Bluing Pin Rollout 

 ~-^^ 

JL2JL> 

$ 
b • 

.^Sg ̂ . 

7J 

7'7 
Air Gage Readings (.0001 In.) 

Angular Position 

Axial 
Position 

Bottom |1 
12 

US 

\3JL 
JL i m 

W 

'/Ö.0 
■jrr 
WQ 1 

90° 

J£JL 

180° 

"/C.C 
SJL. 
1& 
I c 

225' 270° 

-f.O 

1 ULSL 

1 

315* 

-JfcCj 

i 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   JJ    Quality Variable.fr/y^.o: ^-.»„tis-   OMJi+j/ 
Specimen No. ^^vrw jj&'tfc M<dJ"T.    /tr/?M< 

Hole Manufacturing Conditions and Procedures:   fhj*£i Ut/ot'rt ^   t-lL 

Spindle,   rpm ££ 
Cutting Fluid:       y/•'y 

Feed: ^p-   rf/».**/ 
Depth:   (Ind.  Reading}   ^ Vya 

Hole #1 
Surface Finish, AA   //Q  
Protrusion, In.    fitf 
Perpendicularity, .001 In./ln.        ^ 

Longitudinal Q       Transverse 10 OO^ 
Flush Gage Reading, In. 
Capacitance Gage Reading 
Exit Burr Height, In. 

Bluing Pin Rollout 

An. 
& 

-? 

^Js?»' 

Axial 
Position 

Bottom ^1 
n 

75 

Air Gage Readings (.0001 In.) 
Angular Position 

- "7 M. 
±JL 

2. 
L 

W 

UL 
f 
HA. 

90° 

^JLi 
ZT 

ILA. 
OLA 
HÄ. 

180° 

■AA 
1SL 
U*4- 
lUJL 

225° 

AA. 
&A 

1L 
iAA 
JJLA 

270° 

I LA. 
HÄ. 
ILA. 

315e 

Lo 
ZA 
J/'U 
ü_ J 
1   I     ■ 

Surface Finish, AA JO Q 
Protrusion, In.   J(e*/ 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 In./in. 
Longitudinal 0J\    Transverse \J 3 [ 

Flush Gage Reading, In.   Q       
Capacitance Gage Reading  $.1^ 
Exit Burr Height, in.   

:^ 4 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 
c 
#5 

<LA. 
ZJL 
(AA. 
ü3L m: 

AS' 

zSJL 
JUt- 
IMA 7Z? 
TTJ 

90° 

-5.c7 
JUL 
2AJL 

m: 

I80e 

AA. 
JL 

r 

2258 

£ 
IL 

A. 
ILA. 

270° 

1 
ILA 

315° 

11 r 
A-A 

t 
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MANUFACTURING REPORT:     TAPERED HOLES 

' Test Series       If          Quality Vari 
Specimen No.,?>/.,•_ .^ v^JV? 

Hole Manufacturing Conditions and 
fit'*,' ,i A?sr.  /«LA'S   r-jr. A 

able SUtti'.^ r/? u.i>,A''^- a*//hfl' 
Ah Off,   /ir^V.-j 

Procedures:     fie^,.,   //^'/■-   >^z: 

Spindle,   rpm 
{•iA'fil £){!/*.,e l.toc t.öcl  /V //.^'^j/v.'.;.   pz* 
*tj                 '                  Feed:   ^}-   r T VJ^ 

Cutting Fluid:      fi/iy                            tt •pth:   (Ind.   Reading) ^ h*/0      j 

Hole #1 
Surface Finish, AA         ^ '- 9 > Bluing Pin Rollout 
Protrusion,   in. 
Perpendiculari ty 

Longitudinal 
Flush Gage Readi 
Capacitance Gage 
Exit Burr Height 

I7< 
,   .001   in./in. 
P      Transverse   @ 

ng,   in.       TotX.                            (.<> 
Reading      i^J 

,   in. 

t 

^ 

Air Gage Readings  (.000 
Angular Position 

1   in.) 
» 

Axial 
Position 0° W 90° 180° 225° 270° 315° 

Bottom #1 •*/■* -i:o -V.^ -S'.o ~^C> -s:^ ~(.o 
n J.O L.O ?'<? 3.n & 7^? o 
#3 t,.a /O.0 /0 0 3.Ö 7.L7 /^.^ C  q 
Hk y.o //.J IXO Hä f.d /;. cP 9.b 

) US I/O 170 110 t/.a /X,0 ./:.J //.o 
1 1 
1 

1 i 
Surface Finish, /> 
Protrusion,   in. ^ 
Perpendiculari ty. 

Longitudinal / 
Flush Gage Read in 
Capacitance Gage 
Exit Burr Height, 

Hole n 
A          1 0(3 

/ix 
Bluing Pin Rollout 

i 

i 

i 

.001   in./In.                                                         ;    "X. 
001     Transverse     &              d                    r:&**Ä 

g.  in.         0                        *0P 
Reading     US' 

in. 

i Air Gage Readings   (.0001 
Angular Position 

In.)           ""*'   "^ 

1 

1, Axial 
Position 0° W 90° 180° 225° 270° 315° 

Bottom #1 -f.a -Co ■s.o 7* -^.^ -^ U,/) 
#2 3.0 X-0 2.0 0 /d? /^ / o 
#? ii &Q L.n l.O £% ^^ CO , 
«i }-d $0 /c.n %£ y^ r^ ?!5 

;: «s 7.0 100 /JJ iffi /0.Ö ka /^.^ 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     __ 
Specimen No. mc 

11    Quality Variable SJiätdUL&UMU&ii. I ÜtäMf 

Hole Manufacturing Conditions and Procedures:  /p/x'.v/ UA qtc  J i Z t 

JJSL 

Spindle,   rpm        &$  Feed:    js    jp */■'. /<* 
Cutting Fluid: tifiy 

Feed:      J»..    JT X/' ■ 
Depth:   (lnd7 Reading) JML 

AA 
M 

/CO 
Hole II 

Surface Finish, 
Protrusion, in. __ 
Perpendicularity, .001 In./In, 

Longitudinal » QQI     Transverse . g^/J» 
Flush Gage Reading, in.  t^rjL 
Capacitance Gage Reading 
Exit Burr Height, In. 

Bluing Pin Rollout 

>i 
JJO. 

^ 

Axial 
Pos 111 on 

Bottom #1 
#2 

T5 

Air Gage Readings (.0001 in.) 
Angular Position 

■?, J 

AL 
JUL 

2Z 

'»s0 

y.c 

JZ 

90° 

-LL 
JUL 
£UL 
ILA. 
<ILA- 

180° 

~JuJL 
JJS- 
±* 

225c 

-A. u 

iJ- 
loo 

270° 

'. ». 

? 

315° 

'A^ 
Si-C 

Z: 
■ '^   Y^ 

AA 

JL^A 
iZA 

Hole HI 
Surface Finish, 
Protrusion, In.   r    ^_^ 
Perpendicular I ty, .OOl" In./in. 

Longitudinal ^   Transverse <QOX 
Flush Gage Reading, In.   'PPJ  
Capacitance Gage Reading JÜI 
Exit Burr Height,       " 

Bluing Pin Rollout 

;;.-< 
in, 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom |1 
#2 

#5 

^2_ 

±JL 

90° 

i d2. 

6Lg f 

180C 

U  i* 

% 
7$ 

225° 

zzz 
222 

270° 

//.^ 

315° 

-^. 

ZZ 
i 
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MANUFACTURING REPORT:     TAPtRtO HOLES 

Test Scries   JJ    ^aUt), Variable SUtit'AU   äm*rtii' MtUxT/ 
Specimen )\o,^CJf<- ^MtifC /?' 0 i^"'   71 s   '      T^^ 

Ho ie Manufactu   'ng Conditions and Procedures;   ///> V     Ljsx 'nt '■< - ^ t %.£ 

ItüL'   d /, äuü /¥       A ^JL f &L s:\:/ /j. ^ JJLS. 

Spfndle,  rpm 
Cutting Fluid: 

JEJ2. ^4^. Feed:   ^V   J* I~/J />^ 
Depth:   (Ind.   Readituj)    ^yy^ 

Surface Finish,  AA //j; 
Protrusion,   in. J^f 

Hole II 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal tQQl     Transverse , ^^/ 

Flush Goge Reading, in.     Q  
Capacitance Gage Reading  Sij 0 
Exit Burr Height, in.   

cc-"1' 

Axial 
Position 

Bottom II 
12 

15 

Air Gage Readings (.0001 in.) 
Angular Position 

■ZL 
U- I 
// o 

^5° 

UL 

/■: 2 LZZZ 

90° 

dLjZ. 
IL^L 

I±^L 

180° 

X^L 

JL2- 

a £ 

22 5° 

- S 

Zl 
AÜ2. 2 'Z_^ 

270° 

£ .' 

!_£. 

1 

31 b* 

/C.C 

i.:   * 

1LJ2_ 

Hole 12 
Surface Finish, AA   /y Q 
Protrusion, in.   /70 
Perpendicularity, .001 in./in. 

Longitudinal / <p       Transverse f OQIÖ 
Flush Gage Reading, in.  T r .'/  
Capacitance Gage Reading  J ^7 
Exit Burr Height, in.   

^ 

Bluing Pin Rollout 

1 $ym0B* 

Air Gage Readings (.0001 in.) 
Angular Position 

'7> 
Axial 

Position 

Bottom H 
 #2 
 1 

& 
15 

0° 

'JL2- 
SJL. 
XJL- 

w 

JJJL 
ILJL 

90° 

Ö 
SZ i 

180° 

1 

225' 270° 

72. 
| 

77.7? 
f 

315° 

i 
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MANUFACTURING REPORT:     TAPERtO HOLES 

!est
1
Serie5   Al    Quality Variable ^/^/X./   /.y ^/.^    QJ&UJJ/' 

Spec I men No. JÖ^ELMi/b'C />;, ^  ; H *       ^ , /^^ 

Hole Hanufactui ing Conditions and Procedures;   /?'/;^,,1 -  ^»A^y?^'/''> ^^^ 

Spindle,  rpm        ^ j 
MIL/- Cuttinc)  Fluid: 

Feed: »v   f Ts'.   '  
Depth:   (Ind.   Reading)   352Z 

Surfai-e  Finish,  AA J/Q 
Protrusion,   In. /^<t.    ~ 

Hoi« II 
Bluing Pin Rollout 

Perpendicularity,   .Ü0I   1n./In. 
Longitudinal /g»J/      Transverse i tf QQf 

Flush Ga()e Reading,   in. Q       
Capacitance  Gage  Reading       ^-^"^ 
Exit  Bun   Height,   in.       

£ ^ 

Axial 
Posi t ion 

Bot turn £j 
n 

iil 

Air Gage Readings (.0001 in.) 
Angular Pos It ion 

0° 

ICLI^L 
AM. 

U4- 

W 

ILA. 

90° 

^L -Lü 
±J2.. 
2_^ 
lOJL 
it_4_ 

180° 

iLi2. 
JL 

I & 

225° 

'(,0 

uz. 
&JL 

ILA. 

270° 

'to 
T^ 
HO 
-IL± 

315° 

'C.O 
MAL 

I o 

IAJL 

Surface Finish,  AA 
Protrusion,   in. 

?r 
Hole n 

J£L 
lAJL Bluing Pin Rollout 

Perpendicularity, .001 in./In. 
Longitudinal . Q        Transverse  « Q 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

isi ^ 

^v-? 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Posit ion 

Bottom II 
#2 

'" If  w 

0° 

zU. 
AM. m- 
UJZ 

w 
Co 
ZZ 
&JL 

ilk 

90° 

'?. C 1 
180° 

■JLo 
MM. 

i £ 
'00 

225° 

££_ 
JAA 
JUl. 

LUL 
ILA. 

270° 

U. zz 
/; 

^ 
i 

315( 

.LiL 
j..^ 

i 
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INSPECTION  SHEETS  FOR TEST  SERIES   22   - 

COMBINED VARIABLES,   REVERSE  DOGBONE  SPECIMENS 

R RATIO =   -0.33 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      i^       Quail ty Variable  SU/fr'JCH    däJd&LtiaAM^ * 
Specimen No. ^MML XtCitC 

Hole Manufacturing Conditions and Procedures:    ßjtjtiil   ^' tk UjoUtitr 

dU- iU±. 
Spindle, rpm 
Cutting Fluid"; J^J_ ̂  

7± 
Feed: ^^   f  .f~P7 
Depth:   (Ind.  Reading) ■>•/ J 

Hole II 
Surface Finish, AA 
Protrusion, in. m AÜL Bluing Pin Roilout 

Perpendicularity,   .(TOT Tn./1n. 
Longitudinal      fi       Transverse 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

A JL 
^ ̂  

Axial 
Position 

Bottom #1 
12 

21 

Air Gage Readings  (.0001 
Angular Position 

in.) 

zUL 
4*2- 
6.0 
±JL 
JZL 

«♦5° 

'9 0 1 0 
IT 

4Jt- 
SLLA. 

90° 

■I/o 
JJL 
JJL 
UL 
HJL 

180° 

La i i 

225° 

LJL 
AJ1. 
±o_ 
Zu2_ 
L-CL 

270° 

-lc 

I 
2^ 

315° 

£. 
¥z 
SLXL 

Surface Finish, AA       / S 
Protrusion,  in.  I fJLt 

Hole 12 
Bluing Pin Rollout 

Perpendicularity, .001 Jn./in. 
Longitudinal tflfff}   Transverse 

Flush Gage Reading, in.   -jflL. 
Capacltance Gage Reading 3/^ 
Exit Burr Height, in.   

Ä. 
?d/ >••*' 

Air Gage Readings (.0001 In.) • 
Angular Position 

Axial 
Position 

Bottom II 
12 
7 k 
15 

'(i(P    ZL£ a 
'♦s0 

JJJSL 

2,J   \t.O   E2     \S.O 

90° 

^0 
2^. 
2JL 

180° 

1^£. 
AiL 
2J2. To 

225° 

:Z£i 
AJ2_ 

f 
wL 

270° 

•/r.tf 
ZJ2. 
ü^ 
ZM- 

o \r<? 

315C 

'/ ^ 
Jlil 
M: 
i^^. 

Figure l^ - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      ^ 3-        Quality Variable   Sutffjc C fh. Jy A **A iS / * V///', 
Specimen Ho.Aß.JßCLSWTC 

Hole Manufacturing Conditions and Procedures:    //fr'/>-    C^, // L/" * jV 

Spindle,  rpiT rpm _ 
Cutt ing Fluid: 

££. 
ü'\,r 

Feed:    ^j-   & ZPS;. 
Depth:   (Ind.   Reading)   f.ySC 

7  
Surface Finish, AA 
Protrusion, in. 
Perpendicularity, .001 

Longitudinal fl 

/O* 
Hole n 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse jQMl. d, 

Bluing Pin Rollout 

T77 
re "'■ 

Axial 
Position 

Bottom #1 
n 

IT 

Air Gage Readings (.0001 in.) 
Angular Position ^ 

l&l 
lu^ 
^2. 

22: 

'♦S0 

z g 
ajz. 

22: 

90° 

-^<? 

4^ 

180° 

^L 
!UL 

<?'. ü 
2-£. 
£JL 

225o 

£JL 
6JQ- 
MJL 
UL 
LA. 

270° 

~y. 
£J2- 
VO 
J-0 
y. o 

315° 

Lo 
LA. 
HA- 
UL 
SA. 

Hole §1 
Surface Finish, AA      /g/J7- //O 
Protrusion,   in. /y 9* 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal   i CtfgiT Transverse   ^JCLJJ 

Flush Gage Reading,   in.       ( SjjJit  
Capacitance Gage Reading      jt ^ / 
Exit Burr Height,   in.      

0 ̂  

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

»s 

-7.0 
sUL 

AL 
lo 

W 

SJL 
SLO. 
JUL 
JtAL 

90° 

■JJL 

180° 

■A4. 
ÜL 

u t m 

225° 

^1£ 

i ifi. 

1 f 
A. 

270° 

^^ 
-^2. zz 
yir 
TT 

315° 

Il£. 
^^ 

± 
J.o 

Figure I1» - Sample Manufacturing Report:    Tapered Holes 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series 
Specimen No, 

If*.       Quality Variable SUHftct   äüM^UZX^L   iil&r. 

Hole Manufacturing Conditions and Procedures:    /?effA-i W, fl\   ijjzjjjl' 
li ZC fifit'    UL A Z±£L    (IXjLii£l älUX L& S*, tlU  
Spindle, 

^Lfu CSi 
rpm 

Cutting Fluid: 
'^0. ggg 

Feed: ^  g I./■> ^   _. 
Depth: (Ind. Reading) j. ^ & 

Surface Finish, AA 
Protrusion, in. ^ Ü OjJLL 

H^le #1 
Bluing Pin Rollout 

Perpendicularity, .001 In./In. 
Longitudinal ,Q9(    Transverse , ^^g'^' 

Flush Gage Reading, In.    Q  
Capacitance Gage Reading 
Exit Burr Height, In. 

-   & 
,*i»' *-•' 

JM. 

Axial 
Position 

Bottom 11 
12 

* 
TT 

Air Gage Readings (.0001 in.) 
Angular Position 

-JO   -Co m 
iLA. 
3,0 
±JL 

W 

gji_ 
äJL 
UL 
iUL 

90° 

"J^L 
UL 

i A. 
JJL 

180° 

'?.0 

1 
t 

225° 

2JL -C.o 
MJL 
MJL 

i 

270° 

-y.o 
JLi2- 
Jt_0_ 
fid 
MJL 

315° 

ILA. 
JUL ilü 

Surface Finish, AA 
Protrusion, In.    /JZ* 

Hole fil 
? ^  UL $  Bluing Pin Rollout 

Perpendicularity,  .001   In./In. 
Longitudinal iQo/    Transverse 

Flush Gage Reading,   In.        . n0/ 
Capacitance Gage Reading     3/3. 
Exit Burr Height,  In.      

XL 
li i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom U 
n 
m 

-JU. i 
'»5° 

iM 
*^ö 
1 

90° 

^^ 

180° 

U 
225° 

'Zö 

I        KXk'o \ HO \I.Q \ he \\ 
Figure I*» - Sample Manufacturing Report: Tapered 

o \ ho \ s-.o \s:o  i J.Z 

270° 

'A*. 
315° 

±J2_ 

Holes 

317 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     IT Qual I ty Variable  fü/tflSt.   /hj bfens Jtf/bti 
Spec I men No. l£igc \ Jß} TC " ' 

Hole Manufacturing Condition^ and Procedures:    l?£JtdtL  l^-th  Usv-itrf' 

Spindle,  rpm 
Cutting Fluid' 

TL 
MA 
^ 

Feed:   J?   £Zg^ ' 
Depth:  (Ind.  Reading)   $.y j't/ 

Surface Finish, AA /OO 
Protrusion,   in.        /£±~' 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 In./In. 
Longitudinal Q       Transverse  Q 

Flush Gage Reading, in.   , QQ^  
Capacitance Gage Reading 
Exit Burr Height, in. 

2iSL 
1 Si 

.^3«-' 

Axial 
Position 

Bottom (M 
n 

is 

Air Gage Readings (.0001 in.) 
Angular Position 

AJL 
SJL 2t: 
A^L 
LA. 

W 

-LJL 
iUL 
±4- 

^ 

90° 

lo_ 
UL 
Z-O. 
±J2_ 
iti4_ 

180° 

1* 
AxJL 
MJSL 
*U~ 

225° 

lZ£. 
ü^. 
»r ö 
2JJL 
ZJL 

270° 

ice 
JLJL 
JUL 
AL4L 
1JL 

315° 

-Ze 

i 
Surface Finish, AA    fac- / /O 
Protrusion,  in. /S7f* 

Hole #2 
Bluing Pin Rollout 

Perpendicular I ty, .001 In./in. 
Longitudinal /^#/^"Transverse Q 

Flush Gage Reading, in.    0 
Capacitance Gage Reading JO'f 
Exit Burr Height, in.   

0 6 
^^r- 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom |j 
n 

73 

#5 

•/Eg 

ÜÄ. 

«♦5* 

1^ 
^ ¥2 

£A. 

90° 

-^^ 

1 
180° 

1^2. 

I 
i i ^L 

225° 

^^ 

&L 

270° 

^JL 
JEIA 

£ 
M \5<? 

315° 

^i2L 
^i^L ^ o 

Figure 1*» - Sample Manufacturing Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Tes 
Spec 

t Series      iX       Quality Variable  SJd/äjjj 
c I men No. WTfC J~ L Q^ ^ 

LLu+t£&£i tLuii 

Hole Manufacturing Conditions and Procedures:    /?/Js*--!  U*. Th fytittf/f' 

€ pindie,  rpm JPß 
Cutting Fluid: mjL 

Feed:       -W fftl-' /"' 
Depth:   (Ind.  Reading)   ^y <ZJ 

Surface Finish, AA     /f f'//^ 
Protrusion,   in. 170 
Perpendicular!ty,   .Ool   in./in. 

Hole 11 
Bluing Pin Rollout 

rpendi 
Longitudinal      /^      Transverse iQQl^ 

Flush Gage Reading,   in.       , 0P /  
Capacitance Gage Reading       JL&JS 
Exit  Burr Height,   in. '"   ** 

« 
d,   ir: 

Axial 
Position 

Bottom II -O 
#2 

IT 

Air Gage Readings (.0001 in.) 
Angular Position 

'*m. 

XK. 
A£- 

w 
HO 
T17 
22 
i^. 

90° 

'3,0 
1Z. 
fa 
AJL 

%A  ELS 13-2 

180° 

-üö 

i 
215- 

225° 

r/;^ ^z 
if zz 

270° 

^L 
J^. 
«£. 

Ü 

315* 

-/"<? zz: 
t i2 

Z 22 
-t  
Bluing Pin Rollout 

Hole 12 
Surface Finish, AA       f OO  
Protrusion,  In. f£Ü 
PerpendIcu1ari ty,   .001  in./In. 

Longitudinal ^/yj^Transverse     Ö 
Flush Gage Reading,   in. ff  
Capacitance Gage Reading     3/y 
Exit Burr Height,   in.      

c(i i 
Air Gage Readings (.0001 In.) 

Angular Position 
'^t 

Axial 
Position 

Bottom II 
12 
ll 
1 

-$.o I 
ü 

#5_LLÄ_ 

«♦s0 

^iL 
&£ 
f ÜL 

.UÄ. 

90° 

•^    H^^ 
2^: z 
TTT" 

180° 

JO %x 3! r^" 

225° 

Z3JL 
JuJL 
2dl. 

h 

270° 

f.O 
ZJL 
so 
33 ES 

315C 

^. 

JL^. 
^4 
J. J 

Figure 1*» - Sample Manufacturlhg Report: Tapered Holes 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     ££        Qual ity Variable   $U4£dJL*MjU±Auic£lX 
Specimen No. kostet ievre M>0.t*;%     /irffMS 

Hole Manufacturing Conditions and Procedures:     /?////)/ ^/A^/,-V/- S> if 

Spindle,  rpm 
Cutting Fluid' 

z^: 
££^1 

Feed:^rr^/Y 
Depth:   (ind.   Reading)  J 4/^0 

-7 
Surface Finish, AA 
Protrusion,   in.        fj^ 1 •a. Hole II 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal iOcl$  Transverse ^Q > 

Flush Gage Reading,   in. /Q      
Capacitance Gage Reading      Jt/fr^ 
Exit Burr Height,   in.      

i4 

Ax i a I 
Position 

Bottom 11 
n 
* 
#5 

Air Gage Readings (.0001 in. 
Angular Position 

) 

'M4 
UL 
£JL 

h 

W 

*MJL 
AJL 
JLJL 
£d2- 
LJZ. 

90° 

■i 0 
2Z 

JLJL 

180° 

M. 
A-£- 
i  0 

225° 

■L 
M° 
hr 
SdSL 

270° 

■7.0 
£&. 
UL 

315° 

•<s.d> 

77^ 

Surface Finish, AA 
Protrusion,  in. 

Hole 12 
Bluing Pin Rollout 

Perpendicularity,  .001  in./in. 
Longitudinal i ffO/S'   Transverse 

Flush Gage Reading,   in.        .$0 ( 
Capacitance Gage Reading    f/J 
Exit Burr Height,   in.      

ALL 
-jot 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

#5 

*>.<? zz 
/7^ 

^2- LA. 

W 

~JLL 

i 
-JUL 

TAT 

90e 

ZJL 
■MJL 

M 
*A 

I80fl 

■M, 
hJL. 

TT 

225° 

r^ 
_(2. 

50 

270° 

c? 
Ua. 

UL 

315' 

LZJL 
i' e 

i.-J 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      JL        Qual Ity Variable    tU/lrtrt •   ämÜLtULLL 
Spec 1 men No. ^Rl^L W/rtt. /-^   j» f,      - .- /% .y 

Hole Manufacturing Conditions and Procedures:    ft£*/>■'   ü*AJ:/'   ^^ ^>" 

Spindle,  rpm 
Cutting Fluid: 

Sul- 
£fl,r 

Feed:   -^T ySM*f: 
Depth:   (Ind.  Reading) ZÜfcS- 

Surface Finish, AA 
Protrusion,   in. 7sE 

Hole #1 

Perpendicularity,  .001   in./in.      ~ 
Longitudinal  <ßO'X-   Transverse   Q 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading     J^JL 
Exit Burr Height,   in.      

7 *i 
Bluing Pin Rollout 

Air Gage Readings (.0001 
Angular Position 

in.) 

Axial 
Position W 90° 180° 225° 270c 315° 

Bottom II -/;. J UJL zJM. '!LQ- -/> 

To- 
To 

'J? o /:. o 
n UL Jt.O 3JL MJL IJL 

SJL S>A. ± J &JL 
£. JLJL J *>'■ S 

#5 il^. JL2. 2JL */.* l-L 

Surface Finish, AA 7 ^f 
Protrusion,   in. f7l 

Hole HI 
Bluing Pin  Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal.pQQ^ Transverse 

Flush Gage Reading,   in. ^  
Capacitance Gage Reading    3ö\ 
Exit Burr Height,  in. 

SU2Z1 
^ i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
#2 

IF 
15 

r.a' 

UL 

W 
*/l0 
JlLL 
/. >; 
*-? 

Jij2. 

90° 

±UL 
^2. 

Ä. 22 
SZ 

180° 

i f 
£Z 

225° 

^. 

4^ 
jü^Z. 

270° 

-^J 
X£ 

fit 
T2 

315c 

-/^^ s 
J^2_ 

6.0 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     JLZ. Quality Variable .^Ut'■'■/■:■' ■    Qfjthj±£. jj 
Specimen No.   V^/Zr Litt)it Mx o t"'- /; ■- / 

Hole Manufacturing Conditions and Procedures: ff*''■■■'   .^■ *J ST 

^J± 

Spindle, rpm  f^ 
Cutting Fluid: IJ/* jS 

Feed: Sm* y ■  . 
Depth: (Ind. Reading) r.VV^ 

Surface Finish, AA    7^ 
Protrusion, in.    /ftf 

^      Hole #1 
Bluing Pin Rollout 

Per^r-diculari ty,   .001   in./in. 
Longitudinal   . 00/     Transverse , go / j%cf(f 

Flush Gage Reading,   in.       O a 
Capacitance Gage Reading 
Exit Burr Height,   in. 

is: 

Axial 
Position 

Bottom II 
n 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

'jMj. 
AJL 
JLJ2- 
UL 
UL 

W 

/Jo 
±J2L 

± 

90° 

i 
180° 

l£iL 
^.^ 

1 
Z^- 

225° 

^2. 
A^ 
^2. is 

JZ2. 

270° 

7/^ 
2^. 
^.o 

m. 

315e 

^£. 
i«1' » 

y& kt. 

JJ2_ 
^2. 

Surface Finish, AA /g/S" 
Protrusion,   in.      jtfO 

Hole #2 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Long i tud inaI   >00l     Transverse 

Flush Gage  Reading,   in.           & 
Capacitance Gage Reading      30tf 
Exit Burr Height,   in.      

OOl 
00* 

Air Gage Readings (.0001 in.). 
Angular Position 

Axial 
Position 

Bottom II 
#2 

#5 

•/;*} 

i IS 

US0 

~?.o 

i 

90° 180° 

# 

225" 

^2. 

270° 

MI 

315fl 

1^ 

LSI 
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MANUFACTURING REPORT)    TAPERED HOLES 

Test Serie»      j i. Quality Variable  5"///1//K\.L  • no J:,Ä/v/fiS 
Spec I men No. USjU JiZftC /^TJTT^,      Ws/i'-J 

Hole Manufacturing Conditions and Procedures:    /-.:'/ ' •   /A (s /■   .: i-L 

Spindle,   rpm 
Cutting FluldT 

TZ. 
mz 

Feed: JH    & XP ß-7 
Depth: (Ind. Reading) ^ £*£ 

Surface Finish, AA //^ 
Protrusion,   In.        /^fr 

„ Hole II 
Bluing Pin Rollout 

Perpend Icular1ty, .001 In./In. 
Longitudinal i g Q I    Transverse C? 

Flush Gage Reading, in.   O 
Capacitance Gage Reading  30 
Exit Burr Height, In. 

\ÖJ e d* 

Axial 
Pos Itlon 

Bottom II 
12 

* 
H 

Air Gage Readings (.0001 In.) 
Angular Pos It Ion 

1JL 

2dL 

t L. 

W 

'JLA. 

■^—r 

sz 

90° 

^4- 

&JL 

180° 

■Co 

i ^Z. 

U- 
ÜJL 

225° 270° 

V J zz 
JLjiL 
AJL 

315° 

zZ& 
.UL 
^-i- 

1'      I m    ■ 

Surface Finish, AA 
Protrusion,  In.        ftf 

m. Hole 12 
Bluing Pin  Rollout 

PerpendIcu 1 arity,   .001Jn./in. 
Longitudinal t qot^   Transverse 

Flush Gage Reading,   in.      , 0?l 
Capacitance Gage Reading     30a 
Exit Burr Height,   In. 

Axial 
Position 

Bottom II 
12 

s 
15 

Air Gage Readings (.0001 In.) 
Angular Position 

•JLA. 
UL 
f Juii 

w 
-l^L 
tUL 
JLLL 

4- o i 

90° 

^il 

180° 

\J. 
S^L 

2. 

225° 

ZZJIL 
JUL 

270° 

UL 
UJL 

315° 

•b, s 
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MANUFACTURING REPORT;     TAPERED HOLES 

Test Sorlo«     j^si 
Specimen  No. }cffc£ 3/' ,. 

^g^ Quality Variable    Jjjrf.  J\ /?a MJ±.üJL£JL  
'; i j* '.    i:. f z^/ 

Hole M.mufacturing Conditions <ind Procedures: /'a *,• 

'if Cr•..—t...,/f.- .1 ..^J—.CiU *-- 

SpimHt',   i \m        ~ r 

Cutt lr«cj  ( luid: 

y. >- 
a..'j<*£ 

££L££LL LISSS-LII 

^ De epth:   (Ind.   Rood In»))  ^f //y/^ 

Surface rini';l\,   AA 
Protrusion,   In. T ̂ z 

Holp  |1 

Pft rpend t cu I a r 11 y," . 001 in./In ."" 
Longitudinal   Q      Transverse Q 

Flush Gage Reading, in.   Q  
Capacitance Gage Reading 21% _ 
Exit Burr Height, in.   

Bluing Pin Rollout 

V i 

Axial 
Posi t ion 

Bottom 11 

Air Gage Readings (.0001 in.) 
Angular PositIon 

0° 

j&iL 

1,5« 

M. 
90° 

■ISLL 

180° 

/Co 

225" 

■y 

ZZ 

270" 

-jC. 0 

11 c
0 

n UL 

1 
^2. 
il£ 

i^2_ 

E 
.Lü 
44 

>X< t2 li 
Z,3 ü£- 

£. 
?! E2 I v^TT:^ 

_IU. i^L 
^1 5- A-^L 

Surface Finish, AA .110 
Protrusion, in.  yftj 

Hole n 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal , QQ!     Transverse   t 9 o ^. 

Flush Gage Reading,   in.        »:?■'/  
Capacitance Gage Reading     jji ^''7 
Exit Burr Height,   in.      

d* 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom |1 
n 

15 

0° 

^^2. 
UL 
•4- 

^5° 

-/;.(; 

it 
is ü 

90° 

ZU £ s 

180C 

/. 
JL£L 
JU 

225° 

•/: 

ho 

270° 

ALL 

M: S 

315° 

1^£ xz 
üß_. 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      jjl        Qua! Ity Variable SUUMJUL rfoUVM*,,« - ^flflfl 
Specimen No. ^^^ -}ci/ISO M.OTr-t    HfrtMS 

Hole Manufacturing Conditions and Procedures:    jpjrrfj   ly/tk   l/j\*i4/r 

&L 
Spindle rpnf_ gg        ^    Feed: ^r >>,>*>,, 
Cutting Fluid:  z?/^ i^ Depth: (Ind. Reading) j.^/j-yj g^g 

T 
Hole #1 

Surface Finish, AA //f'/* 
Protrusion, in.    /7s/ 
Perpendicularity, .001 in./In. 

Longitudinal /gQl     Transverse , g'tf / 
Flush Gage Reading, In. - '0P_[ 
Capacitance Gage Reading  Jy Y 
Exit Burr Height, in.   

Axial 
Position 

Bottom £1 
n 

H 

Air Gage Readings (.0001 in.) 
~~ Angular Position """ 

'JLe- 
LL 
OJL 
/Q Q 
IO.Q 

W 

~?,c 
Tö_ 
TIT 
ILQ- 

90° 

Z^2. 
I^L 
ILA. 

180° 

iii2_ 
XJL Xä_ 
£JL 

225° 

i ^L 

j^. ür. 
üä. 

270° 

~?.C 
JM- 
&J2- 
SJL 
£JL 

315* 

W zz 
g g 
t<4 

Surface Finish,  AA 
Protrusion,   in. 

Hole #2 

12L. 
Eilulng Pin Rollout 

Perpendicularity,   .001   In./in. 
Longitudinal   , Q      Transverse  i 0 0 I 

Flush Gage Reading,   in.        iö52~  
Capacitance Gage Reading      2X \ 
Exit Burr Height,   in.      

7^ 

Air Gage Readings (.0001 In.) 
Angular Position 

i    •■■■-*■, 

Axial 
Position 

Bottom II 
n 

n 

w 
'1JL 

I c_ 

90° 

~JJL 

i ± 
4. 

180° 

^2_ 

225e 

'5JL 
JL. 

270e 

i 

315* 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     X2. Qua 11 ty Variab 1 e >&//W£.rfois/h ,*,-..,-&/>ftKit 
Specimen No. (.avte. • IWrc N-C-I^T.    /fr/^^.s. 

Hole Manufacturing Conditions and Procedures:    /PzT/J/--  j. ,'-t.\    /J^^L,- 
VfflU'f'"^ IJSY' Maxi t^v htUr -r't IL^L^  
USJULuLu^t   ten  SJLLuJ^L   LLJ£UL£MJL Zzd  CUiUJSJt 
Spindle,  rpm 
Cutting Fluid:      fi/?y 

Feed: 
D'jpth; ^ 

^ J^ 
d. Reading) /. i/^J 

AA 
1 ± 

Hole #1 

'11. Surface Finish, 
Protrusion, in. T  
Perpendicularity, .001 in./in. 

Longitudinal /aap^' Transverse iQO / 
Flush Gage Reading, in. , QQ JL  
Capacitance Gage Reading  JLJ?  
Exit Burr Height, In.   

Bluing Pin Rollout 

65 4 

Axial 
Position 

Bottom ^1 -_£4 
n 

Is 

Air Gage Readings (.0001 In.) 
Angular Position 

22: 
i 
SJL 

W 

'-M f4JL 
Lü-. 

JUL 
UL 
UL 

90° 

~//o 
-£!£. 
L± 
JLA 
2J2. 

180° 

IZJL 
UL 
'±t4m 

MJL 
ZJ- 

225° 

•ZJCL 

i a. ro 
LA. 

270° 

~M 
ILL. 
iL£ 

± 

315° 

ZJL 
J^L. 

^L 

Surface Finish, AA 
Protrusion, In.   /J iL i3*L 

Hole n 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longi tudina 1 <ff/j/b^ Transverse 

Flush Gage Reading, in.    ft 
Capacitance Gage Reading 2J.b 
Exit Burr Height, In.   

1> 
4 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
«12 
IT 
JSL 

ZlJL 
JL 

/LA 

11-Q 

w 
z£jL 

i 12 

90° 

1A. 
XJl 
JL 

1L£- 

180° 

%M~ 
A*ji 
2JL 

Mo 

225° 

•UL 
7lF 

/2JL 

270° 

'£LL 
■PL 

315e 

-ML 
^L4 
%& 

1 fUL 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series j ^  Q"«nty Verlabte Si/tK.'^,n?*,,&***«. tc/atc* 
Specimen No. j^^-^^r* M>0^^r.      /J*/<,., 

Hole Manufacturing Conditions and Procedures:   R(ß/*    tJ,th   Z//*I/> • 

lie, rpnr Spindle, rp 
Cutting FluldT IB z^ 

 L LJu, 
Feed: ^y   y XP.  {£  
Depth: (Ind. Reading) ,, */^ J 

Surface Finish, AA   /CS 
Protrusion, in,  f 7*L 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ,^4 {      Transverse < QO / 

Flush Gage Reading, in.   > Q0"^*  
Capacitance Gage Reading JJ ^ 
Exit Burr Height, in.   "* 

7tf \ 

••*>?« 

Axial 
Position 

Bottom <M 
12 

ii 
75 

Air Gage Readings (.0001 in.) 
Angular Pos It Ion 

1 
SA 

'.S" 

i_e 
i ü 
?f^r 

z^z 

90° 

i^ 52 
^JZ. 

i ^ 
■£. 

180° 

1^2. 
i^2 
Xß- 

J2- 

225° 

Ll 

z'. zz: 
2-Z. 

270° 

^£? 
44. 

ire 

315° 

^2. 
,>. ^ 

XL 

Hole #2 
Surface Finish,  AA 
Protrusion,   in. JL ± eJL Bluing Pin Rollout 

Perpendicularity, .001 in./In. 
Longitudinal iOgO£ Transverse 

Flush Gage Reading, In.  * ■ 001 
Capacitance Gage Reading 
Exit Burr Height, In. 

'JLU* 

HJL V 4 
Air Gage Readings (.0001 In.) 

Angular Position 

Axial 
Position 

Bottom <M 
n 

n 

&L 
Lt a 

u2. 

w 
4JL 

90° 

nt 
JjX. 
JLJL 

i 

180C 

-ML 
M 

225° 

i£. 
I 
M 

270° 

2^ü 
iJiL 
2_C 

t Ä. 

315° 

-iüZ. 
^iL 
i^2- 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   JJ^    Quality Variable ^Zy/^r -/loj^^ssr. g^trU 
Specimen No..?/??/?^;^- ,'fC /;, /; j.^f.     / ; j, /v/ .j 

Hole Manufacturing Conditions and Procedures; f^£J2jJj.   LlSi'f//   (J/^V£./<'- 

Spindle,   rpnr       £^  Feed: _sy    %". J" £ /\%4  
Cutting Fluid:      /)/] s' Depth:   (lnd■  Read i ng)   ^. y ^'^ g^£ 

Surface Finish, 
Protrusion, in. 

AA 

roc Perpendicularity, .001 
Longitudinal  & 

%z -/to 
Hole #1 

Bluing Pin Rollout 

in./in. 
Transverse 

Flush Gage Reading,   in.    - ■ Op X 
Capacitance Gage Reading       SQEJEI 
Exit Burr Height,   in.      

& ̂  

- -^ 

Axial 
Position 

Bottom ^1 
n 

us 

Air Gage Readings (.0001 in.) 
Angular Position 

±£_ 
£4 

o 
TEL 

w 
iZA. 

-L_ 
ZJL 
2JL 
JUL 

90° 

^ 
IZ 
1 '^f 
^£. 

180° 

-^ 
.£- 

ZZ^2. 

225° 

iL^L 
A^. 
JLJL 
5UL 
ILJL. 

270° 

1^ zz o 
!_£_ 
J2^. 

315° 

?.0 
XJL 
JLJL 
1UL 
C&JL 

Surface Finish, AA 
Protrusion, In. 
Perpendicularity, .001 

Longitudinal »go / 

TJ^" 
Hole n 

Bluing Pin Rollout 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

in./in. 
Transverse Lull 

U?- 7 ̂  
i«*» 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 

#5 

1,5« 

^J2. 

it 
90° 

zlo 
'JL 

180° 

zs: s CL 

225° 

Z/c? 
i^iZ 
^2 

270° 

1^. 
315° 

1^ 
I 
I i ^2_ 
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MANUFACTURING  REPORT:    TAPERED HOLES 

Test Series      j^        Qual I ty Variable SM££i£JijJ£x ^ <,, -SqtMi'h 
Specimen Ho.Jßlßt- itfjß /v  j  },  r   /pj /,',■   0 

Hole Manufacturing Conditions and Procedures:   fl£ß/^    L*/, th   U^£f{' 

suzjLMmiiui LIZC (iää*i tutu L.H> SMUML CIMI '■'"'■ 
Spin S )pindle,   rpm r    PQ 
Cutting Fluidl      jj(1 y 

% 
Feed: yy STF.*-       _ 
Depth: {Ind. Reading) J, ys'Q 

Surface Finish, AA 
Protrusion, in. 

Hole #1 

H^L 
o~o 

Perpendiculdrity, .001 in./in. 
Longitudinal tOQl     Transverse 

Flush Gage Reading, in.  —, oc{ 
Capacitance Gage Reading £t\ 
Exit Burr Height, in.    

iSL 
8 
S 

Bluing Pin Rollout 

  -«» 

Air Gage Readings (.0001 in ) 

Axial 
Posi tion 

Bottom ^1 
n 
n 
TT 
#5 i 0 

Angular Position 

W 

CMCL 

2JL 
ÜUQ. 

90° 

Cjl 

£L 

/c.o 

180° 

■£J2. 
Sl£r 

0 

225° 

tio 
XJ2L 
ZJl. 
SLJL 
ULO. 

270° 

l£L 
SLA 
JbJL 
^ J 
1-JL 

315° 

iM. 
-L- 

^2. 
Xü 
Z<L£. 

Surface Finish, AA  JOO 
Protrusion, in.    /^y 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal @       Transverse >Q015 J 

Flush Gage Reading, in.     Q   ßÖ^ 
Capacitance Gage Reading ^3*? 
Exit Burr Height, in.   

8* 
l 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom #1 

IL 
IK 
üb 

0° 

nie 

i 
^5C 

^2_ 
V.^ 

I ? 

90° 

^. 

i ItL 

180° 

t^2. 
■^4r 
^ i '/^ 

225° 

-14 
££_ 

I i 

270° 

2JL 
XÄ. 

315c 

L^ 
AJZ. 

i CL 

&ÖL 
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MANUFACTURING REPORT: TAPERED HOLES 

I*-*! Test Series t2*        Quality Variable Jz//>,,.>/ii-y«' /^/» • . p.. 
Specimen No. ^;W - ^V/Al /; ,;, r^ /A' /'/■■ 

Hole Manufacturing Conditions and Procedures: /•'..,:/•      /,   ^ \/.•   j, l~£ 
.u-A.- dJJ±L QJLeLa *' ■   LtL & 
US,:   &jJlL£j   ttsi   X£r um   i£Mi   .: J~ '  . 

Spindle,  rpn 

d£d- /t 

Sm 
Cutting Fluid: 

^t 
Feed;     -äQLjfeSl! Z 
Depth:   (Ind.  Reading)   £_Jtg£_ 

Surface Finish, AA -JOJH 
Protrusion,   in.       f jfl— 

Hole in 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal  » Qd   Transverse  »üOjS* 

Flush Gage Reading,   in. Q  
Capacitance Gage Reading      jjf 
Exit  Burr Height,   in.      

-?£ 
^ 

Axial 
Position 

Bottom II 
n 

n 

Air Gage Readings (.0001 In.) 
Angular Position 

£JL 
JUL 
JZJL 
JZJL 

W 

~MJL 
JJi- 
MJL 
jr. (? 

L a  I 7.^ VSTB 

90° 

'//.• 
^Li2. 

f LiL 

180° 

MA. 
1*J2- 
XJL 
JL£~ H 

225° 

V^ 
3Z 

V/.tf 

"9rr 

270° 

.LiZ. 
>7.^ 

i 

315° 

"//^ 

JZ 
M 
iL.2. 

-n  
Bluing Pin Rollout 

Hole #2 
Surface Finish, AA       fJQ  
Protrusion,   in. /?</ 
Perpendicu1 arity, .001 in./in. " 

Longitudinal Q      Transverse Q 
Flush Gage Reading, in.  ••, 0 0 X.  
Capacitance Gage Reading ilY 
Exit Burr Height, in.   

V 4f 

Air Gage Readings (.0001 in.) 
Angular Position 

>-\ 

Axial 
Position 

Bottom 11 
 n 

0 3 LA. 

90° 

l 

180° 

5Z 
ä2; I 

225° 270° 

6"^ 

315° 

iZZ 
JuSL 

3S 

330 

ll       ! 



MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    p,!. Quality Variable VZ//VX./   n.,j.j,^s   ■ &Ul££A 
Specie No. ^?^V> Wißt, /'i/v/^.   /trtffi.'j 

Hole Manufacturing Conditions and Procedures: A'trfA) U» üt'/f   .5///1 

Aik di/< "-J rr.  M * '/ 
Spindle,  rpm 
Cutting Fluid 

± Cf f ,ri j   / e^Ii C41 L ti fjUUHLt 

M^ 
Feed;^- £L£MU 
Depth:   (Ind. 

r r > - ..i  
Reading)    fl.V/C 

Surface Finish, AA 
Protrusion,   In. 

Hole II 

Z22 a. Bluing Pin Rollout 

Perpendicularity,   ,001   in./in. 
Longitudinal lOJ}'*'   Transverse    Q 

Flush Gage Reading,   in.      * -0 0 I 
Capacitance Gage Reading       J, IjJ 
Exit Burr Height,   in.      

^ 

Air Gage Readings  (.0001   in.) 
Angular Position 

Ax i a I 
Position 0° W 90° 180° 225° 270° 315° 

Bottom 11 -li.o *Ho -%o -7-0 -v^ -70 'f0* 1          n X.0 J.a 2 0 fC ^ n.a 1$ 
*} Jo 1.0 \ö &o IQ 3. a 
A w La to \c> A- n >|? J.A 
15 3d .?,<? iC i<? t~Q Vd (*,ä 

Surface Finish, AA        / 
Protrusion,   in.        /?& 

0O 
Hole n 

Perpendicularity,   .001   in./in. 
Longitudinal luffs'    Transverse  -SoI 

Flush Gage Reading,   in.      ". ^J Sg 
Capacitance Gage Reading    Ji tTlj 
Exit Burr Height,   in.      

¥ d, 

Bluing Pin Rollout 

\ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

15 

-JLQ,   "lA 

i ± 

1.5* 90° 

VTö 
JJL. 

if 
£21 

180° 

i 
225° 

JLSL 

270° 

± 

315° 

I ̂̂
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MANUFACTURING REPORT: TAPERED HOLES 

S^MLLb Test Series     21 Quality Variable .f^/^'/Vfe' •/.'.  /,; .j 
Specimen Ho.iüiflLßlßj /'^ ••   /"■ A  /.? s A     - 

Hole Manufacturing Conditions and Procedures:    •.-",•■       IS* üi'*•*   S ■ f £■ 

OLLijtL C&U *t:       1 y    / ' *  I 
Spindle,  rfJfii        fQ 
Cutting F'uid 

diL ' ÖJ*  UJ1    u^' 

ürfs 
Feed:     . '>    >^ X /'■' 
Depth:   (Ind.   Reading) , 'JA. 

Surface Finish, AA 9 
Protrusion,   in.        J7H 

Hole II 
Bluing Pin  Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal  /#_jj__ Transverse 

Flush Gage Reading,   in.      ~. $0 ( 
Capacitance Gage Reading       j ^/3 
Exit  Burr Height,   in.      

J2. 
Ap ft* 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position ^ 90° 180° 225c 270° 315° 

Bottom II vw ZM HJL 'JJJl ■Wo ZMJZ ■/¥-0 
n 3UL JUL JJL j^_ 

JLJI £JL £JL m. i 
AJL JLJL 

ZuZ 
Ul. 
iLg 

^T a JuZ. MJL \'? 
15 fiQ ZJL HA. iT O £d2. 

Hole 12 
AA    /c/a 

i^F 
.^ Surface Finish, 

Protrusion,   in.   
Perpendicularity,   .001   in,/in. 

Longitudinal / 0ffOj   Transverse 
Flush Gage Reading,   in.          Q 
Capacitance Gage Reading        ~f& 
Exit Burr Height,   in.      

Bluing  Pin  Rollout 

00 { 

Q0 i 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

15 

^5° 

Jul. 

90° 

kL 

180° 

i 
i 

225° 

sz 
270° 

bzZZ 
315° 

sz: 
T7o 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     H       Quality Variable Sujjj&iUi&jJl&JUi - &&£& 
Spec I men No. 4ASfiA*//fS ÖC TJTZ t't '/A T^^/ 

Hole Manufacturing Conditions and Procedures:   ti£/jA'i   ij/vce/* z^jJUk 
/lM£i£d tt7f{ fit** ^cn.U.H. S/?,art/ nc^^i^  

Spindle, rpm 
Cutting Fluid! 

ML "^ 
>f ) 

Myt. 
Feed:   ^£ HJÜL /L&       _ 
Depth:   (Ind.  Read Ing)   ^. yy^ 

Surface Finish, AA        fOO 
Protrusion,   in. / *]/ 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal Q       Transverse ' QQ t- 

Flush Gage Reading, in.   , Q  
Capacitance Gage Reading % f/j^ 
Exit Burr Height, in.   

$ 
\ 

Axial 
Position 

Bottom II 
$1 

#5 

Air Gage Readings (.0001 In.) 
Angular Position 

-Ma. 
UL 

SZ 

W 

Ute- 

2JL 
&Ä. 

90° 

~/¥o 
*o 
% 
-RIT 

180° 

-JM. 
JO ■ft 
2Z 
jtie. 

225° 

V^_ -/so 
JÜL 
SJL 

270° 

-LA 

To 

315C 

-/YO 
3*2- JL£ 

XJZ 

MJL 
Hole #2 

rity,  .001   In./In. 

Surface Finish, AA 
Protrusion, 
Perpendlcula 

Longitudinal      0       Transverse    t fO^. 
Flush Gage Reading,   in.       "■ Ool  
Capacitance Gage Reading      XJ-F 
Exit Burr Height,   in.      

6°' •C 

Bluing Pin Rollout 

v 

Air Gage Readings  ( 0001   in.) 
Angular Posittjri 

Axial 
Position 

Bottom §\ 
n 

n 

dUL 
ÄJL 
Si4- 

S*0 

us' 

J14L 
2J2- 

± 0- 

w 

90° 

tZ. Q 
J^JL 
44 

180° 

■UJL 
2J2. 

'J- 

225° 

MJL 

270° 

'JLO. 
3.Ö 

315c 

^J2 
^ 

l£- 

W 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series      g jL        Quality Variable SjMc£m "'-'■'  /•■•- -■■     ^ 
Specimen No.J^/^- yr»   ^ ^ 4   ; ^ •,    /.i svr .   ^ 

Hole Manufacturing Conditions and Procedures:    /«' ,-/?,<-•    ^        •/ ■ 

^£_ 
Spindle, fpm 
Cutting Fluid:  ^)/77 

u^a  .- /- a   ^ii ifci     !■ 

X*. Feed 
Depth:   (Ind.   Reading) 

-£-'' 

•     '.>-/ 

Surface Finish, AA   // ^ 
Protrusion, in.    / jT ^ 

_  Hole #1 

Pe rpend i cuI a r i ty, .001 in./in. 
Longitudinal J|   Transverse  Q 

Flush Gage Reading, in.    Q  
Capacitance Gage Reading  Jj U ^ 
Exit Burr Height, in.   

Bluing Pin Rollout 

■1^ 
A» 

i.» 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Posi tion W 90° 180° <>rO 225 270° 315C 

Bottom |1 J&JL 
To 

*JUL '11.0 7^, 
zz 

-lie -I/O 
n 

22: I 
* 0 J^L J^- 

% f MJL. £JL JUJL XL 
$>? J^L tr £JL ä^L i us UK ZZ JtLA. 1A. ? -5 ft w JL 

AA 
^       Hole #2 

Surface Finish, 
Protrusion,   in. _ 
Perpendicularity,  .001   in./in. 

Longitudinal i0)\    Transverse 
Flush Gage Reading,   in.      ~ , »o / 
Capacitance Gage Reading      ^ yV " 
Exit Burr Height,  in.      

i 
Bluing Pin  Rollout 

ü. 
^ 
s »> 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
12 

#5 

2JL_ 

zzz 

w 
-11 & 

90° 

-J10 

so 
T~5- 

180° 

UM. 
'■A- i T 

225e 

-no 
270° 

^2_ 

315' 

UL2. 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     JI,        Quality Variable SUtiffitE-fteuith/vfi<:~a*ju.4y 
Specimen Ho. MlfC-kUfC M^.J^T    firjfßfS 

Hole Manufacturing Conditions and Procedures: fttQm M£CJtä£l 3' *■£ 
fit&jLi/L LZLC ßiäzt &dLLj± s/j.^ßt WLEEM HSä 

Spindle, rpm 
Cutting FIuId: tffi 

I tfJLSkr riurs. /7/.VA-. // piu^ot. / IM tMA äLS&d^SJaUUJk (& 

u^ Feed; 
Depth; (Ind.  Read 

f './g>W 
"9)   jy^Q. 

H t Surface Finish, AA 
Protrusion, In. __ 
Perpendicularity, .001 

Longitudinal ft 
Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, in. 

Hole 11 
Bluing Pin Rollout 

in./in. 
Transverse L 4&L 

oLO. ?^ 

yip 
Axial 

Position 

SottomJM 
#2 

15 

Air Gage Readings (.0001 in.) 
Angular Position 

2*. 
^4r 
M_L 
HA. 

W 

lo. ■S-C 

Mr 
ili£_ 

90° 

U-O- 
LUL 
L±. 
LUL 

180° 

ya 
!LJ2- 
4J- 
£t 
K. 

225° 

zLZ. 
il.Q 
UU- 
nU- 

270° 

■lo_ ■fo 

i li2_ 

iLC_ 

315° 

il 
f.d 

£J2_ 
IL £. 

Surface Finish, AA      100 
Protrusion,   in. f *?£ 

Hole §2 
Biting Pin  Rol lout 

Perpendicularity,   .001   in./in. 
Longitudinal / QQCi' Transverse 

Flush Gage Reading,   in.      m, OQ I 
Capacitance Gage Reading        2 & / 
Exit Burr Height,  In.      

,<?^- 

^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

n 

-ML 
'«s0 

La 
MJl. no 
HA- 

90° 

\JJJL_ 

n .; 

180° 

& 

225° 

la 

270° 

n<2 

315C 

tQ-Q 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series     11.        Quality Variable SMÜtt&U&miUäJl   OMMIAJ/ 
Speclfnen No. U/r/ÜC ItUtc MiO Iff.     /irrt/ff S 

II LL. Hole Manufacturing Conditions and Procedures:   RiAf'l  L^f^bFt' 

S3. Feed: Jy- frX.**. "' Tnr 
Spindle, rpm 
Cutting Fluid": Qrt/ Depth:   (ind.  Reading)  2.^3" 

AA 
ijj 

Surface Finish, 
Protrusion, in. 
Perpendicularity, .001 in.7Tn7 

Longitudinal iQvl f  Transverse 
Flush Gage Reading, in.    ^ 
Capacitance Gage Reading  ^ fp 
Exit Burr Height, 

Hqje #1 
Bluing Pin Rol lout 

<5> 

in. 
7^ si 

Axial 
Position 

Bottom Al 
n 

#5 

Air Gage Readings (.0001 in. 
Angular Position 

) 

~JU1. 
LO. 
kJL 

IL 

W 

■/CO 
AJL 

ILA. 

90° 

T 
JUL 

180° 

'/(/ Q 
&JL 
J.C 
JL°. 
y r 

225° 

TO 
THL 
LL 
13' O 

270° 

2JL 
ii T7Ö 

u. 

315e 

ICO 

a 
7L£_ 
f0<? 

Surface Finish, 
Protrusion,   in. __ 
Perpendicuiari ty, 

Longi tudinal > 
Flush Gage Reading, 

AA US^    L£k 
H^le #2 

Bluing Pin Rol lout 

.001 In./in. 

^i. -JL 
in, 

Capacitance Gage Reading 
Exit  Burr Height,   in. 

Transverse 'CQiL 

AIL \d* 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom <M 
n 
n 

us 

-SA 

A   >> 

W 

'10 Q 
IJL 
JAJL 
MJL 
J2JL 

90° 

'/0.0 
3dl. tie 

180° 

M, 
J2JL 

7}<? 

225° 

?.0 
ZJ1. 

/J2 I IrQ 

270° 

ZO 
SZ 
UJL 

1 LL 

315° 

£a 
&.<? 

ML 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      X 3- 
Specimen No. L/tl&C-StHt 

Hole Manufacturing Conditions and Procedures: //V/^v (/»-tf^^• * >7£ 

Spindle,  rpm        ^ r Feed: ^X^^-yri! ^ 
Cutting Fluldl     /)^j/     "" Depth:   Und.  Reading)   a.tji/a 

Surface Finish, AA 
Protrusion,   In. £7 t £*- 

Hole II 
1(0 Bluing Pin Rollout 

Perpendicularity,   .OOl'In./ln. 
Longitudinal ittof   Transverse _^_ 

Flush Gage Reading,   in.     -*, *9l 
Capacitance Gage Reading        j[ j? 
Exit Burr Height,   In.         

1$ 

7*H 
Axial 

Position 

laiiagi II  zlA n 
% 

Air Gage Readings (.0001 In.) 
Angular Position 

22 
i 2" 

1,5« 

-JLJL 
UJL 
aJi 2u 

90° 

i 0. 
#4 m 

180° 

25: 
1 

iLiZ. 
i$ tag B2 I2Z2 t2£2 012 BO [2£2 

225° 

i liZ. -£0 
LÄ. 

Ziil 
zj^L 

270° 

i 2 1 
3»5fl 

57 i? 
i^ 
22 2S: 

Hole *2 
Surface Finish, AA  /^  
Protrusion, In.      IbX. 
Perpendicular!ty, .001 in./In. 

Longitudinal Q       Transverse Q 
Flush Gage Reading, In.   Q      
Capacitance Gage Reading   Xffi 
Exit Burr Height, in.   

Bluing Pin Rollout 

4^ 

—"v 

-.:^ * 

Zi 
Air Gage Readings (.0001 

^   Ion 

?>/ 

Gage Readings 
Angular Posltl 

In.) 

Axial 
Position 

Bottom II 
12 

I 
15 

'MJL 

1,5« 

'%Q 

m 
HA 
lUL 

90° 

HO 

22 
%. T m. 

180« 

'Mfi 
MJL 

& m. 

225' 

to 

WL s 

270° 

'X.O 

WJ 

315C 

MJL 

7^; 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series  2 2-      Quality Variable ^//y/ j^j.A^fSi' at/fhiy 
Specimen No. ^/j>cA -ttKjV M-i)-*^   /tfW'.i. 

Hole Manufacturing Conditions and Procedures: fi£.f)/ji  U/vQntt    S • 7. £. 

ncjjj^jL L2£L LULL && LJLJJL^ü £M&£& UAJU^M^^ 

Spindle, rpm 
Cutt ing Fluid: 

£2. Feed:    ^> fXtftl 
Depth:   (Ind.  Reading)    "zSMH. 

Surface Finish, AA      
Protrusion,   in. / S'in 

1*1 
Hole #1 

Bluing Pin Rollout 

-At 

Perpendicularity,   .001   in./in. 
Longitudinal  >toi      Transverse »^^ .S* 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   In. 

G* i 

:</ 

liH 
Axial 
Position 

Bottom <yi 
n 

us 

Air Gage Readings (.0001 In.) 
Angular Position ~~ 

■JJL 

w 
'7.0 1 0 

90° 

•fro 
Ul_ 

TTZ. 
M 

180° 

t&Jl 
&£- 

P- 

225* 

9 J 

777a 
zzz 
ALU 

270° 

i^L 
2J2. 
ALJ2- 
ZeL 

315e 

-y^ 

22 
Z£^2. 
//J 
6Li2 

Surface Finish, AA 
Protrusion,   In. f(,$ 

i< 
Hole n 

Bluing Pin Rollout 

Perpendicularity,   .001   in./In. 
Longitudinal   >$o\     Transverse 

Flush Gage Reading,   In.    - >o0l 
Capacitance Gage Reading 
Exit Burr Height,   In. 

IMSL £ 
Air Gage Readings (.0001 In.) 
~  Angular Position 

Axial 
Position 

Bottom U 
12 

#5 

10_ I 7& 
rrj 

w 
7.0 

» n /» r It  W 

13 0 

90° 

'L y.u 

% 
CL 

180° 

£o_ 
UL 

IP- ILA 

225c 

■l£. 
-J-2. 
UiA. 
%*■ 

270° 

9.0 
*JL 

/A ^ 

315* 

IJL 
ZJL 
/rtJ 

JUL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No 

2 fe        Quality Variable SUfiFfiCt: 'JjuLZLt&l ' QMUt/ 

Hole Manufacturing Conditions and Procedures: Htfir   y^eer   5,'*p. 

nur a MjLaui   &jUi*M LZfs. Ldlk L£L t£^j££±i £&& 
Spindle,  rpm 
Cutting Fluid-; 

22 Feed: ^r   frXf.M. 
Depth:   (Ind.   Reading)    3MVÖ 

Surface Finish, AA 
Protrusion,   in.        /j^ ̂  

'UL 
Hole II 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal \eO\      Transverse 

Flush Gage Reading,   in. 
Capacitance Gage Reading 
Exit Burr Height,   in. 

,00 I 

um 
& 

P 4 

Axial 
Position 

Bottom 11 -?a 
n 

Hb 

Air Gage Readings (.0001 in.) 
"^ Angular Position 

TT 
U 
HE. 

w 

To. 
MLO. 
1MJL 
ZEZ 

90° 

s. n 
2ZZE im. 

180° 

z&L ~<,o 
£J2- 
f-C 
£^L 
IU2- 

225° 

XJL 

7Tc 
77. Ü 

2/0° 

lUL 

315° 

*%0 
££. 
i 'Ü2- 

L 
J.il 
■ ■h MM 

Hole n 
Surface Finish, AA 
Protrusion,   in. lit Bljiing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal /{Ql     Transverse  ,ön/&' 

Flush Gage Reading,   in.     ',003- 
Capacitance Gage Reading       ^JT? 
Exit Burr Height,   in.      

& 

J^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom II 
 12 

15 3 % 

AS0 

Ik 
90° 

-TT 
180° 

±21 

225° 

I il 

/TO 

270° 

7x2 

315e 

ITT 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen 

"     ^       Quality Variable .TfWtVV JUkk*Jui±ik ^LLi/ 

Hole Manufacturing Conditions and Procedures:   ftgfts:   Lfrffi'/'' £»ZA 

^L 

Spfndie,  rpm       ^ Feed:      JT*- Z ^^Z2  
Cutting Fluid!      0/i y       " Depth:   (ind.  Reading)   A- vfiT 

No 
Hole in 

Surface Finish, AA 
Protrusion, in.   }^o   
Perpendicularity, .001 in./in. 

Longitudinal <g^(  Transverse ,a*r* 
Flush Gage Reading, in. ~ijtjf     
Capacitance Gage Reading   li't/ 
Exit Burr Height, In.   

Bluing Pin Rollout 

^i 

n 
W Axial 

Position 

Bottom #1 
n 

75 

Air Gage Readings (.0001 in.) 
Angular Position"     ~ 

7S'^ 
JLQ- t £L 

AJL 

'♦5C 

U- 
JJL 
9:0 

90° 

Mo 
ya 

JU2. 
lo.O 
JLA, 

180° 

iio 
i-0 

Jl^L 
/e 0 

225° 

IZ 
XUL 

270° 

/il^ 
315° 

UL 
i SL 

c 

Surface Finish, AA //d 
Protrusion,  In.        /7J 

Hole n 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal ifäl     Transverse _£_ 

Flush Gage Reading, in.     Q  
Capacitance Gage Reading  ZfTg' 
Exit Burr Height, In.   

7' 4 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

#5 

•J^ 
W 

lOJL 
AJL 
La, 
i i2- 

90° 

hJL 
AJL 
i 

180° 

"XZE i ̂ 

225e 

J7O 

270° 

-/so 
JUL 

i UL 

M. 

315° 

2^£. 
X7 
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MANUFACTURING REPORT:    TAPERED HOLES 

Tes 
Spec 

t Series    ^ Quality Variable SJiMjJUL QüJLUUiltti MitLlf 
clmen ^o.^ß^ß^j^^tc Alä^T^     /IfrfHS       ~ 

Hole Manufacturing Conditions and Procedures:   Pprf** tüsdUÄdiU SJ*M& 

MSÜ 
Spindle, rpm   p-J        Feed:. ,/V %■ 7V^/.    
Cutting Fluid: /?/•'s Depth: (Ind. Reading) - -/^/c 

Surface Finish, AA 
Protrusion, In. __ _ 
Perpendicularity, .001 

Longitudinal __£ 

& 

Hole #1 
Bluing Pin Rollout 

Flush Gage Reading, in. 
Capacitance Gage Reading 
Exit Burr Height, In. 

In./in. """" 
Transverse « tf0A3 

JSIL 
V i 

Axial 
Position 

Bottom H]     'li.O 
n 
» f 
n 

Air Gage Readings (.0001 In.) 
Angular Position 

JUL 
Su£- 
£L2- 
JLA. 

AS0 90° 

-MO 
MJ. 
14. 
££. 
ZJZ. 

180° 

~Mo 
Ao_ 

5J2. 

225° 

zlLO. 

± 

270c 

jM 

F T 

TT 

315C 

±£ü. 
ZJL 

UL 

Surface Finish, AA     
Protrusion,   in. y^> 5 

ftf 
Hole n 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal '0Q*T   Transverse iQQ I 

Flush Gage Reading, in. ^ , Onl  
Capacitance Gage Reading  ,1 <-/9  
Exit Burr Height, in.   

-,»<' 

•*.■ .' 

Air Gage Readings (.0001 in.) 
"~ Angular Position 

Axial 
Position 

Bottom ^1 
n 

n 

■m 
T; 

s 
w 

'li£ 
90° 

ZÜA 
MJL 
i i 

180° 

•J±JL 
JUL 

225e 

-/>v 
MJ2. 
^ 

2JL 

270° 

IM 
S^L 

315* 

V5L2. 
-LJ2- 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series ,      t        ä     _    Quality Variable SUä£JLLCäij2U^U^u^mUjjy 
Specimen *o.MuxJJt&l?*- M.Ö.JvT.   TTFTTTj ^ 

Hole Manufacturing Conditions and Procedures: /V^/.,.   z//vniitf 'JLJUL 
fijLteUd IL2£L fit*'* 'tlMi LdL S£i/LCL  äJi£LiL Uj   üLLd 
Syü^Atlü^ fief?'*« mtejJi. i2M tjLu LzL t£jiJ£dldxi CiSL 

Spindle,  rpm        JjC ' Feed:     ~^  f Z/S. /*,;. 
  Depth:   (fnd.  Reading)   ä.WQ Cutting Fluid:     ß/Jy 

Cui   ace Finish, AA              tQO 
Protrusion,  in.      /7*L  

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./In. 
Longitudinal    Ö        Transverse tQOlS 

Flush Gage Reading,   in.     " , 0OZ.  
Capacitance Gage Reading      ^ iffi 
Exit Burr Height,   In.      

^ 

Axial 
Position 

Bottom <M 
n 

T5 

Air Gage Readings (.0001 in.) 
Angu ar Position 

iS' 

-15.0 
JU- 
£_£. 
LJL 1 JL 

W 

'fLO 
££ 

S 
^L 

90° 

■Ha. •Ifä 

i 
.f" IA_ 
r.Q 

180° 

221 
I U- 

■JL 
SJJZ, 

225° 

zULü 
I-JL 
± j> 

>rcr 

270° 

I ^£ 

£-fl- 

4 J 

315° 

^M. 
J^£. 
^Le 

± rtr 
Hole #2 

Surface Finish, AA 
Protrusion, in. i 00 

J2L 
Perpendicularity,   .001   in./in. 

Longitudinal / gt; /    Transverse    0 
Flush Gage Reading,   in.        fi  
Capacitance Gage Reading       XSY 
Exit Burr Height,   in.      

Bluing Pin Rollout 

P $ 

Air Gage Readings (.0001 jn.) 
Angular Position 

Axial 
Position 

Bottom #1 
n 

#5 ± 

W 90° 

Y/<0 

ft 
180° 

I Va 

225e 

J 

270° 315e 

St 
22: 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series     £ 2- 
Speclmen No 

JL±L_   Quality Variable Süffttr.. J?™** y^ ■ &&*£* 

Hole Manufacturing Conditions and Procedures:    QjUi/!iL   C^JZLLOLLA  iÄ. 

^/i ■ i^r //^ //::  fit* AS/! JML ' * täea. *■ oC'    i£. t&LiZ t£SL &b 
Spindle,  rpm        fQ  Feed: ^>    K TJOA'  
Cutting Fluid:       OrfjS Depth:   (ind.   Reading)   2 ^iJ 

Surface Finish, AA /^ i 
Protrusion,   in.       J & i~    " 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal      Q        Transverse     Q 

Flush Gage Reading,   In.       » 0 &X~. 
Capacitance Gage Reading     ^2 Ji""J^ 
Exit Burr Height,   in.      

c* 4 

Axial 
Position 

Bottom £1 
n 

n 

Air Gage Readings (.0001 in.) 
Angular Position 

'JJUL 
J,C 
UQ 

i 

W 

■JUL 
UL 

!L*. 

90° 

■/:. o 

MJL 

180° 

tLSL 
i.Q 
£0 

225c 

-/.>;<? 
^JL 
JL£- 

i 

270° 

-AS (? 

ü 
yg> 
g^^? 

315° 

/s:o 

Surface Finish, AA       /0Ö 
Protrusion,   in.        I(a& 

Hole n 
Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal 'QO I     Transverse 

Flush Gage Reading,   In.         Q 
Capacitance Gage Reading      X£X~ 
Exit Burr Height,   in.      

loL 

£> 
^ 

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottorn ^1 
n 

n 

iMJL 
XO 

1^2- 

'»5fl 

IM. 
JLCL 

ZJL 
*ö 

90° 

& 

Üt 

180° 

•n'o 
UL 

12 

tiV.Si-i. '-fi 

225° 

:ZL£. 
^J2. 3^ 
ü 

270° 

ZjflO_ 
SLH. 

it Tf 

315e 

-JJjL 
&£- 
%£. 

2S: 

3A3 



MANUFACTURING REPORT:    TAPERED HOLES 

Tes 
Spec 

t,Ser,cs   JLÄ    Quality Variable   SufifßcC   dMMjß&i - OJäULt/ 
clmen No. WLKmJcVßC. At'O.T**-    TTTTiW 

ole Manufacturing Conditions and Procedures: /pi:'rt/"j  M*■ ot-/{.  S- * £. 

Spindle, rpm   ^^        ' Feed: sy f. f/?. /■.'.  
Cutting Fluid:   zP//• Depth: (l nd" Read I ng) j, yt/g 

Surface Finish, AA 
Protrusion, In. 

1L 
Hole #1 

Bluing Pin Rollout 

Perpendicu1 arIty, .001 In./in. 
Longitudinal iooo£  Transverse Q 

Flush Gage Reading, in.  ~ , ^/  
Capacitance Gage Reading  Xf^ 
Exit Burr Height, In. 

C- 
.(((ß 

.A 

Axial 
Position 

Bottom #1 
n 
n 
15 

Air Gage Readings (.0001   in.) 
Angular Position 

n z? 

JL 
2UL 

'♦S0 

ZJL I o 

TEH 
)*0 

90° 

SjL p: 
tJJL 
/tJ 

180° 

2.0 
Js4- 
JUL 
L£L no 

225° 

%4- 
IL ± 

270° 

M. 
JJL 
I oo 

315° 

■&.Ü 
■Z-O 

ICC 
ihA. 

Surface Finish, AA % 0 
Protrusion,  in. /^ y 

Hole #2 
Bluing Pin Rollout 

Perpendicularity, .001 In./In. 
Longitudinal / 00 I    Transverse > Qpf 

Flush Gage Reading, In.    Q  
Capacitance Gage Reading jiyF 
Exit Burr Height, In.   

^ 

Ofy 

1? 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
Position 

Bottom n     '^ 0 
n 

us ZJZ 

^5° 

MJL 

I rLtL 

90° 

o  

180° 225° 

2M. 

70 

270° 315" 

Ml 

344 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   ££    Quality Variable   ftuaPAC^ Rau  >ej<Rt>A« MmtMT 
Specimen No. ^gTC^DBTft ' 

Hole Manufacturing Conditions and Procedures:   ftc^y UMB1B&2&B RfcAkltti 

Spindle,  rpm   M  
Cutting Fluid:      Qg^ 

Feed:   ^ ft \p^ 
Depth h:   (Ind. Reading)    tSS 

Surface Finish, AA   95-100 
Protrusion,  In.   .t^B  

Hole Ifl 

Perpendicularity, .001 in./In. 
Longitudinal .QQpy Transverse .QQQS 

Flush Gage Reading, in.   .QQQQ  
Capacitance Gage Reading  ^Qg. 
Exit Burr Height, in.   

Bluing Pin Rollout 

.<;•"■ - 

Air Gage Readings (.0001 in.) 
Angular Position 

M..    W 
••«I ,'     .M 

1    Axial 
Position 0° '♦S0 90° 180° 225° 270° 3 5° 

Bottom #1 -10.0 -1^.0 •M'Q -l?>.0 -ia.0 -\LQ -V&.Q 
i                #2 l.Q 1.0 o 2..Q 2..0 L0 

■Q 

1              #3 &.Q ^0 e.o ft.« ft.O ^Ö i.Q 
^ t.Q ^.n i.O a.o Ä.0 lo l.Q 
US ^.0 4.Q 2.0 4.0 S.O 4.0 ^.0 

Hole §2 
Surface Finish, AA \QQ-Vg.S 
Protrusion, In. 1[7\ 

Bluing Pin Rollout 

Perpendicularity, .001 in./In. 
Longitudinal .QQQS Transverse ,00(0 

Flush Gage Reading, In.  -.002.0  
Capacitance Gage Reading  ^Q4  
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
" Angular Position 

Axial 
Position 

Bottom II 
n 

us 

1UL 

SL i 

'»s0 

1SL 

± JL 

AJL 

90° 

i 

180° 

JLO. 

_2JL 
-Ltt- 
-Ä0. 

225° 

S2LSL 
-LSL 
JLOL 

Q 

270° 315° 

_LJL 
_2JL 

AIL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   ^    Qual I ty Variable   fttiRPACir RCH  tg.w ^Nffi.hAtn. VIJT 

Specimen No. gftfeTC ^3C5TC ^^ 

Hole Manufacturing Conditions and Procedures:   REAM ÜlM3C&Sg£B SttiflEf 
t.TSS Rg.AKA (VVQD. L.H.^PVft^L  Rfc^KACA  

Spindle,  rpm  ftp 
Cutting Fluid:     pftv 

Feed:    S& ft \£^ 
Depth:   (Ind.  Reading)    g.,440 

Surface Finish, AA     tQfl-^g*S 
Hole #1 

Protrusion,   in.   Afb 
Perpendicularity,  .001   ln./ln.    "~" 

Longitudinal .0005   Transverse  .OQQS 
Flush Gage Reading,   in.      _Q_  

Bluing Pin Rollout 

Capacitance Gage Reading    2.^9% 
Exit Burr Height,  In.      

Axial 
Position 

Bottom II 
n 

75 

Air Gage Readings (.0001 In.) 
Angular Position 

0° 

^JL 

£4. 
^0- 
3JL 

W 

'JSJL 

££. 
JJL 
34. 

90° 

HSJL 
JLSL 
2JL 
SL. 

AA 

180° 

2M. 
AA 
JLÜ. 
ZJL 
.5.0. 

225c 

'3SL 
-Lü. 
1SL 
JLQ. 
±SL 

270° 

ÜLOL 
^fl. 
^fl. 
ZiL 
JA 

315° 

d^a. 
±SL 
JLSL 
AJL 
J5JL 

Hole n 
Surface Finish, AA 
Protrusion,  in.   ^(bS 

^'VQO Bluing Pin  Rollout 

Perpendicularity,  .001  ln./ln. 
Longitudinal rQQI0    Transverse   .QpQS 

Flush Gage Reading,   In.      -.00£. 
Capacitance Gage Reading    V^fl) 
Exit Burr Height,  In.      

.«•it 

Air Gage Readings (.0001 In.) 
Angular Position 

I ' i ■ j .. ■ 

|    Axial 
Position 0° W 90° 180° 225° 270° 315° 

Bottom #1 -W.0 -W.0 -\4.Q -«.Q -te.Q -M.0 -W.0    1 
12 ^.0 £.0 ft.n 2.0 2.0 2.0 2.0    1 
#? P.O ft.n tu ^0 ^0 2.0 ?.0    1 
,'J \.o 1,0 0 0 h 0 in 

1              #5 M &0 ao 0 0 1.0 L.Q 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   ^    Quality Variable   «>tmr ftftii i^RUft UtO mf. 
Specimen No. ^P^e^aftCTT. 

Hole Manufacturing Conditions and Procedures; 
l.7gg aiA^ ^flo- LA ftgiCÄUtUAMO 

^lA^JÜMBEB&itl BlAiWl 

Spindle, rpm gjj 
Cutting Fluidt  Qfty 

Feed: aajaoEkL .  
Depth:   (Ind.   Reading)    g..440 

Surface Finish, AA   ^g»IQQ 
Protrusion,  In. ^77 

Hole 11 
Bluing Pin Rollout 

Perpendicu1 arity, .001 in./In. 
Longitudinal .QQtB Transverse .QQQS 

Flush Gage Reading, in.  »iQQ^  
Capacitance Gage Reading  g.q^ 
Exit Burr Height, in.   

Axial 
Position 

Bottom #1 
#2 

IS 

Air Gage Readings (.0001 
Angular Position 

In.) 

ifliL 
UL 
SJL 
UL 
AJL 

W 

liLQ. 
^0. 
JhJL 
jajQL 
_5xfi- 

90° 

•JM. 
XJL 
UL 
± 4L 

ifi. 

180° 

JlH 
JJL 

i A 
JLÜ. 

225° 

•iUL 
-SJL 
^uCL 

Ä 

270c 

^ü. 
^J(L 
^flL 
UL 
.ajL 

315e 

^JL 
^JL 
^JL 
ZA. 
ASL 

Hole #2 
Surface Finish, AA 
Protrusion, 

nish, AA    I Q0Me.g 

Perpendicularity,  .001  in./In. 
Long I tud i na l.QQQQ    Transverse   .QQOQ 

Flush Gage Reading,   in.      -».002.  
Capacitance Gage Reading     ^^j  

Bluing Pin Rollout 

* ~f 

Burr Height in. 

in.) 
• ■ 

• 

Air Gage Readings  (.0001 
Angular Position 

|    Axial 
Position 0° '♦S0 90° 180° 225° 270° 315° 

Bottom #1 M*L0 -te.o -U.fl -in.o -Vt.O -te.O -U.0 
1          n 0 0 0 0 0 0 0 
}              #3 \.o l.( 0 0 n 0 0    1 

^ 1.(1 ft n -f.fi -\.n -Lft -VÖ 
US 0 0 -\.o -1.0 n -\.o -\.o 

348 



MANUFACTURING REPORT: TAPERED HOLES 

Test Series   J&L—.to*"**^*"*   SUKHfrt gfltff Mitf« l&g ftMft 
Specimen No.   atrT^ABSftC WOKWWmUHU. 

Hole Manufacturing Conditions and Procedures:   RmAwt uu.p**\Y'lf ^F^iilTlfc 

Spindle, rpm M* 
Cutting Fluid: Q^y Depth: (Ind. Reading) fcAMC 

Surface Finish, AA 
Protrusion, In. J| -icy 

Hole II 
Bluing Pin RpHga^ \ 

^Ä £ 
Perpendicularity, .001 In./^In. 

Longitudinal .001  Transverse .OQQy 
Flush Gage Reading, In.  » ,öfö 
Capacitance Gage Reading 
Exit Burr Height, In. 

(*- *• 

m ! 

st 
■ f 

eti 

Axial 
Position 

Bottom #] 
M-A 

Air Gage Readings (.0001 In.) 
"^ Angular Position 

iiU. 

31 
2U 

'♦5fl 

iUL 
UL 

£ £ 

90° 

ISA I 
£ EE 

180° 

jJlfi- 1 
UL 

sa: 

225° 

JJLH. 

OL 

270° 

ML I 
22 
L. 
L 

315° 

^Lfl. 

nlsh, AA ^0. zML 
Hole 12 

Surface Fl 
Protrusion   _ _ 
Perpendicularity,  .001  in./In. 

Longitudinal .00Q.y Transverse    .0015" 
Flush Gage Reading,   in.       *tQQl     
Capacitance Gage Reading      gLqfo 
Exit Burr Height,   in. 

Bluing Pin Rollout 

N 

Air Gage Readings (.0001 In.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

us 

A50 

UQJL 
0 

90° 

0 
33Z: 

180° 

an 

225° 270° 

IM. 

LA-. 

aJL_ 

315c 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    £3    Qual Ity Variable   SüftFAOL fo^Wrw leJT gMft 
Specimen No. PJkfef 6 ^BtTC MlP. mT. 

Hole Manufacturing Conditions and Procedures:   ^.e.^w( lllAPfcg'.it.E. R.eAME> 
1.755 RCAU »AOO.L-^. aPi«Al- Rt-A>AC_g  

Spindle, rpm fl0 
Cutting Fluid:  M|.y 

Feed: ?a &^ U^M. 
Depth: (Ind. Reading) 8.^40 

Surface Finish, AA g5» iQQ 
Protrusion, in. .I^ß " 

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 In./In. 
Longitudinal .QQQy Transverse lOOflgT 

Flush Gage Reading, in.  *.Q0| 
Capacitance Gage Reading  <L<3,0 
Exit Burr Height, In.   

Axial 
Position 

Bottom II 
#2 
13 
TV 
15 

Air Gage Readings (.0001 In.) 
Angular Position  "~ 

•iajL 

^JL 
£Ji_ 
2JL 

W 

A5JL 
UL 
£SL 
-2JL 
-2JL 

90e 

rlSJL 
XSL 
idL 
J2Lfl- 
AÄ. 

180° 

1ÜLQ- 

^JL 

i JL 

225° 

IlSJl. 
iJL 
JLQ. 
UL 
AO. 

270° 

-\;r.Q 

ü 
&.Q 

AH. 

315e 

JSsO. 
iJL 
^JL 
^IJQ_ 

AA. 
Hole #2 

Surface Finish, AA JQQ- UP 
Protrusion,  In. .|7 Ü 

Bluing Pin Rollout 

Perpendicularity,  .001   In./In. 
Longitudinal .Q(lQq Transverse    .QQl 

Flush Gage Read Ing, in. Q 
Capacitance Gage Reading    ^)\^  
Exit Burr Height,  In.      

Air Gage Readings (.0001  in.) 
Angular Position 

Axial 
Position 

Bottom |1 
n 

us 

^LfiL 

& 
AJL 

W 

im. 
UL 
£JL 

90° 

d&fi. 
Ul 

180C 

-ALO. 
UL 

Al 

225° 

zM. 
270° 

iiaji. 
j^n. 

AJ 

315e 

lM S 
LiiL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No 

e«) Quality Variable    auBEAOL RQUfiHMttfa-RffUMfi 

Hole Manufacturing Conditions and Procedures:   ^RAMUMQMffliBfc^fcMtH 

* PüW VMMQQ-.5QQ PEKP^lAflJgkl 
fpindle,  rpm   ftQ  
Cutting Fluid:     QRy 

Feed:    -jMjAiEM 
Depth:   (Ind. Reading)   §[335 

Surface Finish, AA     <^5»VQQ 
Protrusion,  in.     MZ,       ~ 

Hole #1 
Bluing Pin Rollout 

Perpendicu1 arity,  .001   in./in. 
Longitudinal .QOfQ    Transverse .QOQS 

Flush Gage Reading,  in.       -,002.  
Capacitance Gage Reading      ^2. 
Exit Burr Height,  in.      

4«# 

Axial 
Position 

Bottom #1 
n 
m 

75 

Air Gage Readings (.0001 
Angular Position 

in.) 

-\5.Q 
JLJL 
2>SL 
3LSL 
ZSL 

W 

ilÄÜ. 

M. 
£SL 
ZSL 

90° 

d&Q. 
i^L 
iÄ. 

^ 

180° 

dSÄ. 
i^L 
^0. 

225° 

iSJL 
JLÜ- 
^JL 

ISL 

270° 

115.0. 
1SL 
ZSL 

1SL 

315° 

z£SL 
ZSLJ 

iJQ. 
XiL 

Hole #2 
Surface Finish, AA  \ftQ»Vg.g 
Protrusion, In. 1\T^ 

Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal 

Flush Gage Reading 
Capacitance Gage 
Exit Burr Height, in. 

i      . WW I       I II < /   I II . 

M)5_ Transverse   Jj^SL 
'9,   in-      ZJSMLSI  
Reading       g.7^ 

Air Gage Readings  (.0001 
Angular Position 

in.) 

Axial 
Position 

Bottom <M 
 n_ 

B 
#5 

h\5.Q 

s 
'♦S0 

ZSL 

90c 

I 
180* 

bÜSL 
JA. 

225° 

ML 

23: 
_iJDL 

270° 

^ 

44- 2..Q 

JuQ. 

315° 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series g/b 
Specimen No. äÜft^fiAfiÄC 

Quality Variable 

Hole Manufacturing Conditions and Procedures:    gj^fl UüOBttttt SjAttfl 
AJflB B£Aifl MQQ.WH.ftP>!UL BlAKttB , \ia\Ma MQO. UL?>P\ttM. BlAIATl. 

Spindle,   rpm     ftfl  
Cutting Fluid:     pnv 

Feed:       Mft^WS 
Depth:   (Ind.  Reading)    a..^^ 

Surface Finish, AA 
Protrusion,   in. 

QOd^S 
Hole #1 

Bluing Pin Rollout 

Perpendicularity,   .001   in./in.   """ 
Longitudinal .OQiQ    Transverse .QQ\ft 

Flush Gage Reading,   in.     -.(\Q^Q  
Capacitance Gage Reading      "b^J  
Exit Burr Height,   In.      

•r <-• 

,-■ ~*^' 

Axial 
Position 

Bottom /M 
n 

75 

Air Gage Readings (.0001 inj 
Angular Position 

d&SL 
1SL 

1SL 

W 

£SL 
10. 
ZSL 
dSL 
ID. 

90° 

J£flL 

^IL 
LQ 
UL 

180° 

-\aQ 

1Q_ 

iLH 

225° 

m 
JA 
ÜL 
10. 
10. 

270° 

rHifl- 
10. 
^0. 
ZSL 
^JL 

315° 

rÄJL 
JL 
1SL 

Hole #2 
Surface Finish, AA 
Protrusion,   in.    .ITT 

AQOIASS. Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal .QQIS Transverse .0Q15 

Flush Gage Raading, in.  ».QQSjQ  
Capacitance Gage Reading  3>l£.  
Exit Burr Height, in.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 

Bottom ^1 
n 

n 

'SSL 
-LO. 

SL 

^5° 

-LSL 

90° 

.2-0- 

i 

180° 

rßLSL 
1SL 
-LA. 

ASL 

225° 

-W.0 

JLO. 
A0_ 

270° 

dLO. 

4 .0 
iLO. 

315° 

•iS.fl 
JLEL 
JLSL 

_2LD. 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series    M Quality Variable    ZMrM, &*&*&&' MgUllA 
Specimen No.   flftfeft i^CVP ^O. VNTT. Vt9 AM» 

Hole Manufacturing Conditions and Procedures:    ga^y \ tuaimfclP BlAMi fV 
LIM MAId WNOQ.L.h.ftPtRA.RUMtA.UtVtAQ N\aaL .V\.LP«AuMiiMlK> 

Spindle, rp'"   M 
Cutting Fluid:     ptK 

Feed:     ft^AiBA 
Depth:   (Ind. Reading)    tJASL 

Surface Finish, AA     ^S»tQQ 
Protrusion,   in.     l^^ 

Hole 11 
Bluing Pin Rollout 

Perpendicularity, .001 in./in. 
Longitudinal .001^  Transverse .QQtQ 

Flush Gage Reading, in.  -.QOg_ 
Capacitance Gage Reading  ^^«^  
Exit Burr Height, in.   

i  ' 

fe 

Axial 
Position 

Bottom #1 
#2 

15" 

Air Gage Readings (.0001 
Angular Position 

in.) 

lisa. 

1SL 
in. 
in 

w 
:M- 

iuflL 
10. 
SL 

90° 

•iao. 
ASL 
JLSL 
ASL 
SL 

180° 

zlSIL 
10. 
^0. 
XSL 
11 

225° 

d&Q. 
iLA. 
JÜL 
1CL 

270° 

Ü5A. 

M- 
^JL 
1SL 

315° 

dlQ. 

iJL 

Hole «2 
Surface Finish, AA    <^g-lQQ 
Protrusion,   in.    t|g>7 

Bluing Pin Rollout 

Perpendiculari ty,  .001   in./in. 
Longitudinal .QQlft     Transverse   .ttn\Q 

Flush Gage Reading,   In.      ~.t\02-  
Capacitance Gage Reading       ?>'>£,  
Exit Burr Height,   in.       

Air Gage Readings   (.0001 
Angular Position 

,..r" 
in.) 

Axial 
Position 

Bottom #1 
 ^2 

=^ 
15 

ilUL 

i 
90° 

-14.0 

12: 

180° 

lAÄJL 

225° 

-_1Q- 

270° 

1Q_ 

315° 

dÄ£L 

i SL 
LQ. 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series   jgj^ Quality Variable   friBfaf.g RouaKtttW-RVfUM& 
tvWO. IHT. »M RM» Specimen No. a&fcTC^UTC 

Mole Manufacturing Conditions and Procedures:    R>AM iikiorttfttzg. BiAfcflW 
1.755Rl^A rAQD.U.H.ftPiRhL &ftfttMLa .UftfctAQftL.WTtPvR^. ftiMALR 
*PUftHiM^ .^00-.500 HO gSUL 
Spindle, rPm    SO 
Cutting Fluid:      ppy Depth:   (Ind.  Reading)g„AAQ 

Surface Finish, AA     ^S-tQQ 
Protrusion,   in.      „17Q 

Hole II 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in.      "" 
Longitudinal .0005    Transverse .QQflS 

Flush Gage Reading,   in.       .QMK 
Capacitance Gage Reading 
Exit Burr Height,   in. 

Axial 
Position 

Bottom if\ 
n 

15 

Air Gage Readings (.0001 
Angular Position 

in.) 

dAA. 

JUL 
-6iL 

ks0 

•JÄJl. 

i SL 
JL 

JLSL 

90° 

LliiL 
^0- 

i JL 
JL 

Ü 

180° 

iSJL 

0^- 

m 

225° 

naa. 
-LQ_ 
1£L 
iA. 
.LQ. 

270° 

IÜQ. 
HL 
ZU 
-UO. 
i^. 

315° 

Il&fl. 

10. 
UL 

Surface Finish, AA     9g- 100 
Protrusion,   in.     Jfcft  

Hole n 
Bluing Pin Rollout 

Perpendicularity,   .001   inT/ln. 
Longitudinal .QQQS   Transverse    .QQQS 

Flush Gage Reading,   in.       .QQQQ 

»:  • 

Capacitance Gage Reading 
Exit Burr Height, in. 

^OfiL 

Air Gage Readings (.0001 
Angular Position 

in.) 

Axial 
Position 

Bottom #) 
n 

us 

LAU 

IS 

90° 

ft 
1SL 

180° 225° 

hM.Q 
-LIL 

270° 

ilfl. 

* M 

315° 

!5f 
Ü 
AJL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   ££    Qual ity Variable   ^mihSJL RflMflHWLTffl-RVFUMfl 
Specimen No. &E.BTC ^4£tftr NV»0. \NT. \e.5 RWV^ 

Hole Manufacturing Conditions and Procedures:    BgJM ÜMBaaattjLKfcllll 
L78S REJM Moa uaABiBAk Rt.^CR u^g. wvoti L.U, ftPtBAi- RiAkMta 

Spli Indie,   rpm   ^p 
Cutting Fluid:     QitV 

Feed:    ft^ftyptA. 
Depth:   (Ind. Reading) fc.MÖ" 

Surface Finish, AA 
Protrusion, in. A(^Q 

Hole iCl 

Perpendicularity, .001 in./in. 
Longitudinal .QQQ^ Transverse .QQQS 

Flush Gage Reading, in.  t.002)  
Capacitance Gage Reading  ^^4  
Exit Burr Height, in.   

Air Gage Readings (.0001 
Angular Position 

Bluing Pin Rojlout 

;*> 

in.) 

Axial 
Position 0° w 90° 180° 225° 270° 315° 

Bottom #1 -»5.0 -1^.0 -q.o -l^.Q -\2..n -18. .0 -14.0 
1          n 0 |.0 £.0 LQ \.o 8..fl l.Q     1 

*} I.CI ^Q 4.n I.ft ^.0 _4JL__ &.0 
d L0 lo <VQ n 0 Ä.Q 0 
us i.n 1.0 e.o 0 0 LM_ l.Q 

Hole n 
Surface Finish, AA 
Protrusion,   in.   .\7Q 
Perpendicularity,   .001   in./in. 

Longitudinal .QQQ5   Transverse    JflflQ 
Flush Gage Reading,   in.      •».OQQg  
Capacitance Gage Reading       ^\Q  
Exit Burr Height,   in. 

Air Gage Readings  (.0001 
Angular Position 

Bluing Pin Rollout 

1      1^^ 

in.) 

Axial 
Position 

Bottom |1 
12 
7 k n 

liSJL 

JJL 
AA. 
1SL 

W 

iSJL 

10. 

90° 

&&. 
1SL 

180° 

JSUi 

_8u. 

225° 

iiM. 
^uü- 

4^: 

270° 

•Ü. 
U- 

^a. 

315c 

>J5iL 
iA 
aT" 
^JCL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series 
Specimen No, 

Quality Variable    SüRr. <tovi ^e.ARRf.L\-VM6 

Hole Manufacturing Conditions and Procedures:     RgAM UVAQC,RS\LL 
RmAEATO V.7g>5DgPTH. KAQD.L.H.^PVR^RgAMCg.üftl. 
ftQfUKQ Saau TQ.<oA5 QgJLB 
Spindle, rpm  ^Q 
Cutting Fluid:  PR.y  Oep th:   (Ind. Reading)   g..^0 

Surface Finish, AA      \QQ-igS 
Protrusion,   in.    .V^Q 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal .QQQQ    Transverse .QQQfl 

Flush Gage Reading,   in.        .QQQQ  
Capacitance Gage Reading       2.^g.  
Exit Burr Height,   in.      

,*■ / 

"■^l 

Axial 
Position 

Bottom If] 
n 

n 

Air Gage Readings (.0001 in.) 
Angular Posi tion 

tlOO. 
JaSL 

% ± 

W 

=mL 
JUL 
sa 
M 
AK 

90° 

dQjQ. 
ÄH 
SA_ 
*A 
M. 

180° 

dSLSL 
3SL 

uO. 
£SL 

225° 

iLÜ. 
3SI 
3SL 
1A. 
£SL 

270° 

=m. 
ASL 
-5X1 

i 4L 
'JL 

315° 

£SL 
iQ. 
ü 
^£L 

Hole §2 
Surface Finish, AA    Qg-VOQ 
Protrusion,   in. ,(fe*5  

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal ,0^05    Transverse   ,QQQg 

Flush Gage Reading,   in.       .flQQQ  
Capacitance Gage Reading       cft^ 
Exit Burr Height,   in.      

k-'U 

Air Gage Readings (.0001 itu) 
Angular Position 

Axial 
Position 

Bottom ^1 
 #2_ 
 £3 

E 
#5 

dUL 

W 

4^L 

90° 

dLJL 

23: 

180° 

"ll.Q 
J5iL 

i 

225° 

•i\.Q 

270° 

SL i 

315c 

ASL 

32: 
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MANUFACTURING REPORT:    TAPERED HOLES 

vMmr— Test Series     g.?> Qual Ity Variable   ^ygg 
Specimen No. pp^ac^PPTr 

Hole Manufacturing Conditions and Procedures:    SMMAM^^BSM^LS^^S^ 

Spindle,  rpm    ^Q 
Cutting Fluid:     pftx 

Feed:    tftti\flA   
Depth:   (Ind.  Reading)    'L.A'bCi 

Surface Finish, AA jQO»Vf.Q 
Protrusion,   in.   .Ub(j 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal .0000    Transverse .OQQfi 

Flush Gage Reading,   in.       .QQQQ  
Capacitance Gage Reading     2.2J?i 
Exit Burr Height,  In. "*"' .**. 

Axial 
Position 

Bottom ^1 
»2 

11 
Ik 
W 

Air Gage Readings  (.0001   In.) 
Angular Position'"'"" 

-JSLSL 
ASL 
M. 

i A. 

^5° 

dQA. 
AL 
^1 
jtSL 
AQ. 

90° 

rULQ. 
^0. 
j^L 
^ja. 
JZiA. 

180° 

liOflL 
AJL 
J&Q. 
^Q. 
^L 

22 5e 

-\Q.tt 
iQ. 
jhSL 
SSL 
SSL 

270° 

b9Ä. 
JUL 
&SL 
SSL 
^JL 

315° 

'JLSL 
±SL 
ZSL 
jfijiL 
Afl. 

Hole #2 
Surface Finish, AA    \vQ-VgJ5 
Protrusion,  in.  ^RQ 

Bluing Pin Rollout 

Perpendicularity,   .001   In./In. 
Longitudinal .QQQQ   Transverse   .QflHO 

Flush Gage Reading,   In.       .QQQQ  
Capacitance Gage Reading     PAP  
Exit Burr Height,   in.      

Air Gage Readings  (.0001   In.) 
Angular Position 

Axial 
Position 

Bottom ^1 
 n 

Q 
E 

rlQ.0 
AA. 

Ü 

«♦5° 

AQ- 

90° 

■10.0 

180° 

=ü£L 

i 
i SL 

225° 

it 

270° 315° 

dlfl 

2..Q 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series     fc.^ 
Specimen No.  tk\TC ^6C5T 

QualIty Variable 

Hole Manufacturing Conditions and Procedures:    RgAW\tJiJPe.Rftt2.g.RgA^pl 

Spindle,  rpm      fcfl 
Cutting Fluid:      pgy 

Feed: ^a ftVP^   
Depth:   (Ind.   Reading)    g..^^Q 

Surface Finish, AA     ^B-IQO 
Protrusion,   in.   .|^S  

Hole #1 
Bluing Pin Rollout 

Perpendicularity, .001 In./in. 
Longitudinal .QQ(Q  Transverse .QQQQ 

Flush Gage Reading, in.   .00^0  
Capacitance Gage Reading  gjfefl  
Exit Burr Height, In.   

Air Gage Readings (.0001 in.) 
Angular Position 

Axial 
Position 0° ^ 90° 180° 225° 270° 315° 

Bottom #1 -no -10.0 -11.0 -U.Q -10.0 -U.0 -11.0 
n 4.0 5.0 3.0 4.0 5.0 5.0 5.0 
*} «rtt S.Q 5.0 «.0 5.0 6.0 «v0 
«k 3.0 3.0 ao 3.0 3.0 4.0 4.0 
as 0 0 0 0 0 0 Q 

Hole #2 
Surface Finish, AA     95-\0Q 
Protrusion,   in.    .|feQ  

Bluing Pin Rollout 

Perpendicularity,   .001   In./In. 
Longitudinal .QQQg   Transverse   .QQQQ 

Flush Gage Reading,   in.       ..002.0  
Capacitance Gage Reading       2JÜJ 
Exit Burr Height,   in.      

Air Gage Readings   (.0001   In.) 
Angular Position 

.Vi 

Axial 
Position 

Bottom #1 
 n 

n 
E 
us 

^5° 

i 
-ll.Q 
3SL. I 5 

90° 

A. 
J5iL 
i 

180° 

bM_ 
ASL. 

Ü 

225c 

■li.0 

32: 

270° 315fl 

ziLfl. 31 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   £$     Quality Variable    fiunr. Roa.^AftftCL^Wfl 
Specimen No, ftOETAfeftAR 

Hole Manufacturing Conditions and Procedures:   RgAkAUU»*»*»** BttftliftR 

Spindle, rpm ^Q 
Cutting Fluid:  mtv 

Feed:    ftft^öA. 
h:  (ind. Depth: Reading)   gjMO 

Surface Finish, AA    ^S-IQQ 
Protrusion,   In.   A7(l 

Hole #1 

Perpendicularity, .001 in./in. 
Longitudinal JflQQ Transverse .QQOQ 

Flush Gage Reading, in.  - .OQQg. 
Capacitance Gage Reading  £.&?>  
Exit Burr Height, In.   

Bluing Pin Rollout 

Axial 
Position 

Bottom iM 
n 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

is i 

•JLSL 
3SL 
3SL 

1 W 

W 

'V2..Q 
UL 
\SL 
UL 

90° 

•igjOL 
^0. 
ACL 
^L 

180° 

IOL 
AflL 
^L 

1 

225° 

dO. 
iflL 
^IL 

270° 

-\2..Q 
^JL 
^Q. 
ASL 

315° 

rO. 
J5JL 
_^L 
3SL 

Hole #2 
Surface Finish, AA ^S-igfl 
Protrusion, In. .165  
Perpendicularity, .001 In./in. 

Longitudinal .QQVQ  Transverse ^Q|Q 
Flush Gage Reading, in.   .QOQfl 
Capacitance Gage Reading  g.feft . 
Exit Burr Height, in.   

Bluing Pin Rollout 

Air Gage Readings (.0001 
Angular Position 

In.) ti 
Axial 
Position 

Bottom fj 
 n_ —I 
 n 

0° 

dSLSL 

i 

90° 180° 225° 270° 

3! i 

315° 

J5iL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Iest.Serie5   ^ä ,   Quality Variable   fttiRg.R&u •B/kRRgx.UMC, 
Specimen No. feCfeT ^ CDSB 

Hole Manufacturing Conditions and Procedures:    R^A^AUMyPBBSma&KttflER 
Tb \.7S5 DAEia MOQ* LH.^PVRAL Rg^&S,Üglf PinftiUflTQ «feASPf. 

Spindle,   rpm     ftQ 
Cutting Fluid:     Qg^ 

Feed: 
Depth :l Ind.  Reading)    ^.3^0 

Surface Finish, AA   c^-yQCV 
Protrusion,  in.   .yc^O 

Hole #1 
Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal „QOIfl    Transverse .0005 

Flush Gage Reading,   in.      .flQQQ  
Capacitance Gage Reading      gO)g^  
Exit Burr Height,   in.      

Axial 
Position 

Bottom #1 
n 

75 

Air Gage Readings  (.0001   in.) 
Angular Position 

•JLSL. 
3SL 
3SL 
^JL 
iJL 

45° 

dLQ. 
^Q. 
ASL 
ASL 
3SL 

90° 

dLCL 
3SI 
JJL 
ASL 
UL 

180° 

zM. 
-2LÜ. 

jiL 
Lfl. 

iSL 

225° 

zM. 
il 
M. 

10. 

270° 

aoo. 
ÄQ- 
j^Qu 
AQ. 
J2LSL 

315° 

•ALU. 
ASL 
3SL 
3SL 
ZSL 

Hole n 
Surface Finish, AA    90-95 
Protrusion,  in.   .tftfl  
Perpendicularity,  .001   in./in. 

Longitudinal ,0^05    Transverse   .QQQS 
Flush Gage Reading,   in.        .QOQQ  
Capacitance Gage Reading        gj^Q  
Exit Burr Height,  in.      

Bluing Pin Rollout 

v.-      1 I-*:..-   * 

Air Gage Readings  (.0001   in.) 
Angular Position 

. ..-A 

Axial 
Position 

Bottom §\ 
n 

us 

SSL. 

zp: 
IM 

A5e 

ziXSL. 

JL ± 

90° 

ASL 

180° 

hP.Q 

225° 

i 

270° 

ASL 

315e 

zlLJL 
_5JQ. 

i SL 

360 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series      f.fr        Quality Variable    9.m»=. ttftü  CK/AHTV 
Spec I men No. *>04Tt ^ *Ac&C M\0. »HT 

Hole Manufacturing Conditions and Procedures:    ReAWiUMDMSgE RtMAER 
\.7S5 DR RgLÄkA MQQ^.ftPtRÄ\-RtAkA^ i^ftTRFLvrTCRgAiAtlg 
PUlNfit \.70Q V'.nQg> mTRAMMER&L PQft. 
Spindle, rpm  RQ        Feed: 
Cutting Fluid:  pp^  Depth: und. Reading) g..400 

Surface Finish, AA  9B-VQQ 
Protrusion, in. .[ftQ 

Hole II 
Bluing Pin Rollout 

Pe rpend i cu1 a r i ty,  .001   i n./i n. " 
Longitudinal .Q()\Q     Transverse .QQQS 

Flush Gage Reading,   in.      .tQQS  
Capacitance Gage Reading        £fep 
Exit Burr Height,   in.      

Axial 
Position 

Bottom £1 
n 

us 

Air Gage Readings (.0001 in.) 
Angular Position 

Ifl- 
SSL 
£SL 
3SL 

W 

2JL 
j&Jl 
1SL 
SA_ 

90° 

SSL 
6.0 
J^L 
JaSL 

180° 

Lfl_ 
2LSL 

ISL 

225° 

\SL 
4JL 

i 'iL 
JL 

270° 

1SL 
JoSL 
iöJL 
^fl. 

315° 

S-Q. 
ÄQ. 
j£iL 
iö^ 

Hole ffZ 
Surface Finish, AA      ^Q-VQO 
Protrusion,  in.   A7B 

Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal .QQQ5     Transvarse    .QtUQ 

Flush Gage Reading,   in.       -QQ3  
Capacitance Gage Reading      go>5 
Exit Burr Height,  in.      

^ p- 
Air Gage Readings (.0001 in.)' 

Angular Position 

Axial 
Position 

Bottom 11 
n 

#5 

JJL 

i 

W 

JZSL 
JLSL 

90° 

ü 
i A. 

180° 

44- 
ASL 

225° 

1 iL 

3SL 
JLQ. 

270° 

i S: 
^_ 

315° 

SS 
JaSL 
3SL 
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MANUFACTURING REPORT:    TAPERED HOLES 

Test Series   £$    Qual ity Variable   fiuRg. RGH QVALATY  
Specimen No. ^Dyrg. ^a£.^TC MlO.WT. 

Hole Manufacturing Conditions and Procedures:   REAKALttlKSMJULS&Abttil 
1.755OP..REAMMQQ.m.f>P^RAi-ftg.A%Ag.R)Uftr «.TB.FmTg- RrK>Ag.R 
PLAIMfig. l.TQQ »/' .OCM» VKiTRJlU'SX/fcftftP   PO^. 
Spindle, rpm Bfl 
Cutting Fluid:  DR.y 

Feed: jfr ^?^ 
Depth: (lnd7 Reading) g..A00 

Hole #1 
*:• rf   .e Finish, AA 
Protrusion,   in.   ^75 

OB_ m. Bluing  Pin Rollout 

Perpendicularity,   .001   in./in.                   ~ 
Longitudinal   .QQQQ   Transverse .DQQS 

Flush Gage Reading,   in.        AQOQ  
Capacitance Gage Reading      g.ft7 
Exit Burr Height,   in.      

.3\T 

Axial 
Position 

Bottom I! 
n 

1 

Air Gage Readings (.0001   in.) 
Angular Position 

S 

kS0 

M 
3SL 
JöJDL 

90c 

3SL 
&SL 
ZSL 
JaSL 

180° 

iJL 

32L 

225° 

Lfl. 
5Ä. 
M. 
JfiiL 

270° 

^0. 
XoSL 
JZQ- 
J^iSL 

315C 

SA 
££. 
iSL 
iQ. 

Surface Finish, AA   _ 
Protrusion,   in.    ^75 

gg-^QQ 
Hole #2 

Bluing  Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal .flQOQ   Transverse    .Q0\Q 

Flush Gage Reading,   in.       .QQQ  
Capacitance Gage Reading      iffi^ 
Exit Burr Height,   In.      

*>• 

Air Gage Readings  (.0001   in.) 
Angular Position 

Axial 
Position 

Bottom II 
n 
n 
H 
#5 _SJL 

A5C 

32: 

90° 

2iL 

M. 

180° 

11 

225e 

11 
i bl 
Jil 

270° 

11 
2_ 

^1 

315c 

^iSA 
^1 
i 

Jäl 
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MANUFACTURING  REPORT:     TAPERED HOLES 

Test Series    £.?> Quality Variable    faiRF. Paw   OVkurrv 
Specimen No.  fiDlBC JZttC MVO.\N^ 

Hole Manufacturing Conditions and Procedures:    Rfiki^ UMEaEBSffiLfimfilR 
\.7SS OP.,Rt>kAMQO.L^.f*\RAL-REA>Agft)tl>>g.*ffft.rLitTg.RtAWlg^ PLUHftC 
V.70QV- .QQfe vuTttAiL?»v^ag»r OB«%.  
Spindle,   rpm     ftQ 
Cutt ing Fluid:     QftV 

Feed 
Depth 

5!Lft 
:   Und. 

ft\pwy 
Reading)     2.^00 

AA     a&jIQO 
Hole #1 

Surface Finish, 
Protrusion,   in.   
Perpendicularity,   .001   in./in. 

Longitudinal .00^5    Transverse .QQQ^ 
Flush Gage Reading,   in.       -.QQt  
Capacitance Gage Reading     SSfa  
Exit  Burr Height,   in.      

Bluing Pin  Rollout 

( m 

Axial 
Position 

Bottom #1 
n 
n 
#5 

Air Gage Readings (.0001 in.) 
Angular Position 

iSL 

W 

ASL 
£SL 
A£L 

90° 

ASL 
£SL 
3JL 
3JL 

180° 

i-Q_ 
1SL 
£SL 

225° 

2JL 
3SL 
££. 
£SL 

270° 

ASL 
&£. 
&SL 
3SL 

315° 

ISL 
bSL 
ÄiL 
üull 

Hole #2 
AA 

^30. 
?Q-95 Surface Finish, 

Protrusion,   in.     ____ 
Perpendicularity,   .001   in./in. 

Longitudinal .QQ\0    Transverse    .QQQQ 
Flush Gage Reading,   in.    ».QQ^ 
Capacitance Gage Reading        g.73  
Exit Burr Height,   in.      

Bluing Pin Rollout 

Air Gage Readings  (.0001   in.) 
Angular Position 

.       3> 

Axial 
Position 

Bottom <M 
 n_ 
 #3 

E 
us 

XSL 

33 

w 

t I 

90° 

SSL 
3SL 
3SL 

180° 

$ 
SL 

M. 

225° 

ZJL 
3SL 
JiSL 
3SL 

270c 315° 

i 
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MANUFACTURING REPORT:     TAPERED HOLES 

Test Series   ££    Qual Ity Variable    fbviRF. RfiU. Mio. tUT.  QVÄLVTV 
Specimen No. ^«m-^VTrr 

Hole Manufacturing Conditions and Procedures:    REAiAüKOg-Bagg. SJUH&Ji 
i .7Sg OP. , REAM MQQ LW .flPiRAL- ^«AME«. ;ll^r «KTft Putjf. RgAiAga  
PUMQE- L7Q0 V- .006. m TBAU^Mag. Po^.  
Spindle,   rpm     ftQ  Feed:     p^ fc 

i:   (IndT Cutting Fluid:      pay 
Feed:    ^_fcAEM. 
Depth; Reading)     g.^QQ 

Surface Finish, AA   0)5»VOO 
Hole #1 

Protrusion, in. .\75  _   _._„__ _ 
Perpendicularity, .001 in./in.  "~" 

Longitudinal .QQQQ Transverse .QQQ5 
Flush Gage Reading, in.  .DQQQ  
Capacitance Gage Reading  2SS 
Exit Burr Height, In.   

Bluing Pin Rollout 

r 

•■^^ 

Air Gage Readings  (.0001   in.) 
Angular Position 

.¥- 
1    Axial 

Position 0° h? 90° 180° 225° 270° 315° 

Bottom #1 —~ _ —   —. -VÜQ 
1          n 1.0 ^.0 ^.O \.0 2..0 2>.Q 5.0 

n 4.Q 6.0 Gi.fl ^.Q 6.0 6.0 TO      1 
\         & S.Q 7.(N A.O 4jn A.O AO 5.0 

#5 Xi 6.Q 6,0 4.0 5.0 60 W 
Hole n 

Surface Finish, AA    Qg-iOO 
Protrusion,  in.    .V77 

Bluing Pin Rollout 

Perpendicularity,  .001   in./in. 
Longitudinal .QQQQ    Transverse    ..QQVS 

Flush Gage Reading,   in.       .QQClfl  
Capacitance Gage Reading      g.^4 
Exit Burr Height,  in.      

Air Gage Readings  (.0001   in.) 
Angular Position 

■^L. 

^ 

Axial 
Position 

Bottom ^1 
 n 

n 
«5 

w 

SLSL 

90c 180° 225° 270° 

4SL. 

315e 

ss: 
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MANUFACTURING REPORT: TAPERED HOLES 

Test Series 
Specimen No. 

Quality Variable    ftira gfl^. WUD. M^ QV^LiTV 
ITC 

Hole Manufacturing Conditions and Procedures:    SSlAM UJtBfKSMbfc 
gCAMOL V.7gg, R.gAWi MOP U. agMALgUMOL.UftLttTU. f Uffl ftEAHf H 

Spindle, rpm  BQ  
Cutting Fluid:  p^  Depth: (Ind. Reading) l.^^Q 

Surface Finish, AA QQ.^ 
Protrusion, in. .^feQ 

Hole #1 
Bluing Pin Roilout 

Perpendiculari ty,   .001   in./in. 
Longitudinal .QflQQ    Transverse .QQtQ 

Flush Gage Reading,   in.        .0 QOQ  
Capacitance Gage Reading      g^Q 
Exit  Burr Height,   in. 

-*f It? 

äV 

V1 s> Ax i a I 
Posi tIon 

Bottom ^1 
#2 

#5 

Air Gage Readings (.0001 in.) 
Angular Position 

iSL 

i SL 
ÄQ. 

'«S0 

£JL 
iuL 
2SL 
M. 

90° 

ail 
jZafl. m 
ibü. 

180° 

HL 
M. 
iü. 
ASL 

225° 

^flL 
iLflL 
ibfl. 
iLQ_ 

270° 

•i5iL 
-JLJL 

SSL 
AÜ. 
r.o  I 6.Q 

315° 

.3*0. 
^0- 
3SL 

Hole n 
Surface Finish, AA    Qg-^QQ 
Protrusion,   in.   ^ftQ  

Bluing Pin Rollout 

Perpendicularity,   .001   in./in. 
Longitudinal .QQQQ     Transverse 

Flush Gage Reading,   in.      ^QQQ 
Capacitance Gage Reading      £.fs\ 
Exit Burr Height,   in.      

SÜÜ5. 'sSm 
v~ 

% 
Air Gage Readings (.0001 in.) 

Angular Position 

Axial 
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